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Earth Sciences 
Priorities 


Priority research areas for the solid cai ih 
sciences were recently identified by two blue- 


ribbon panels. Each suggested specific areas 
where Lunds should be targeted for rapid ad 
vances in expanding our knowledge or the 


earth and for long-term payoffs both in basic 
research and in training the next generation 
of earth scientists. 

In its report released last week, the Re- 
search Briefing Panel on the Solid Earth Sci- 
ences identified five priority research Lopics. 

In a report issued earlier this year, the Com- 
mittee on Opportunities For Research in the 
Geological Sciences selected for top billing 
eight such research areas. The common sci- 
entific thread running through both reports: 
More research is needed on the structure, 
composition, and evolution of the continental 
lithosphere and on Lhe dynamics of tectonic 
processes. 

The Research Briefing Panel on the Solid 
Earth Sciences (see box), was formed by the 
Committee on Science, Engineering, and 
Public Policy (COSEFUP) of the National 
Academy of Sciences, the National Academy 
or Engineering, and the Institute of Medi- 
cine. The panel prepared its report for the 
Office of Science and Technology Policy 
(OSTP), NSF, and selected federal depart- 
ments and agencies. OSTP Director George 
A. Kcyworth, II, who also is President Ronald 
Reagan's science advisor, is a long-time advo- 
cate of setting priorities For research suppoit 
[Eos, May 10, 1983, p. 371) and lias repeated- 
ly praised the National Research Council's 
(NRC) Astronomy Sm-vey Committee for set- 
ting out its priorities last year in wliai is com- 
monly called the "Field Report,” after com- 
mittee chairman George B. Field (£w, Mav 
18, 1982, p. 506). 

The Committee on Opportunities for Re- 
search in Lhe Geological Sciences (see boxj 
was formed by the NRC Board oil Earth Sci- 
ences (BES) at the request of James F. Hays, 
director <>r the division of earth sciences of 
the National Sric-mc Foundation (NSF). Havs 
requested the BES, loimerly Lhe Gcnlngirul 
Sciences Bonn!, m report on "the state of sci- 
- -operand to recommend policy for the decade 
of me way re levant m ihe academic rinnmu- 

nny BncWfMMiAhNHHa 4 u]jiQgrepoii, > - 

families for Research in the urological Sciences, 
emphasizes earth science research that has 
"typically been supported" by NSF. NSF pro- 
vides 90% of all federal funds going lo col- 
leges and universities for Basic geological sci- 
ences research. Among the relevant reports 
on which the COSEPUP briefing panefbased 
its recommendations was the BES committee 
report. 

Tlte COSEPUP briefing panel identified 
five topics that would be likely to yield signifi- 


ant scientific payoffs with increased funding 
in fiscal year (FY) 1985; the BES committee 
looked at FY 1985 and ahead to FY 1990. 
President Reagan will send his proposed bud- 
get for FY 1985 to Congress by mid Febru- 
ary. The briefing panel's report "emphasizes 
areas that lie on the frontiers or earth sci- 
ences . . . and describes some oF the concep- 
tual and technical advances that make it pos- 
sible to explore more fully the third and 
fourth dimensions, depth and time." The five 
areas are 


Solid Earth Sciences Panel 


Charles R. Drake of Dartmouth College 
( a nd AGU President-Elect) and Don L. 
Anderson of the California Institute of 
(Technology each aired the COSEPUP Re- 
(Search Briefing Panel on the Solid Eartfi 
I Sciences. J 

■ Members 6f ihe panel were VVijlitim R 
| Dickinson, Univ. Arizona; Gar| Kiss- ' : . • , 
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seismic investigations of the continental 


• continental scientific drilling 

• physics and chemistry of geological ma- 
terials 




• global digital seismic array 

• satellite geodesy. 

Of the specific projects recommended, 
some “such as deep continental drilling, de- 
termination of the continental geoid. and 
crustal seismic reflection, can proceed imme- 
diately if resources are made available," the 
panel says. “Others, such as large seismic ar- 
rays, expanded isotopic exploration of die 
crust and mantle, monitoring of crustal mo- 
tions, and the study of chemistry and physics 
of geological materials, require major invest- 
ments in modern facilities." 

The BES committee, on the mlicr hand, 
identified eight areas "having the must prom- 
ise for advancing geology in the next dec- 
ade." With the exception or ihc first topic list- 
ed, no significance is intended by the order. 
The eight arena are 

• more detailed and accurate dcliniiions nl 
die structure and composition of the conti- 
nental lithosphere, including the continental 
margins 

• quantitative models for sedimentary ba- 
sin evolution 

• improved undemanding of magma gen- 
eration and emplacement 

• knowledge of the physical and chemical 
properties of rocks 

• a better understanding or lecionk piu- 
cesses. the physical and chemical states that 
piod lice them, and die sirm lures dial result 

• a model <>l convection in lhe earth's ime- 


Winter Weather 
Forecast 


A milder-lhan-normal winter is predicted 
for the eastern and western extremes of the 
United States, while the country's midsection 
can expect colder than normal temperatures, 
according to the winter weather oudook is- 
sued November 28 by the National Oceanic 
and Atmospheric Administration's National 
Weather Service (NWS). The oudook (Figure 
1, top), which covers December, January, and 


elM 

Ider;-; w 

4fr, 


February, also predicts that the Northwest, 
Midwest, and the lower Mississippi valley can 
expect greater than normnl precipitation 
(Figure 2, top). 

Independendy, researchers with the Cli- 
mate Research Group at the Seripps Institu- 
tion of Oceanography (SIO) issued their win- 
ter weather forecast on November 29. While 
the temperature oudook by Jerome Ndmias 
and Daniel Cayan (Figure 1, bottom) shows a 
similar— though not identical— pattern to the' 
NWS prediction, the SIO researchers' precip- 


itation prediction (Figure 2, b6libm) is very 
different from the NWS one. 


Donald L, Gilman, chief of the NWS pre- 
dictions branch, said dial die probabilities of 
a warmer than normal winter exceed 55% in 
the East and South, rising dirough 60% along 
the Appalachiaii Mountains to at leasi 65% . 
on t)ie east coast from Florida to Massachu- 
setts. The probabilities of warmer lhah nor- 
mal temperatures reach a maximum of .70% 
from South Caroling; to Long Island. Except 
•. for the extreme Nortfiwtjsi and interior Cali- 
. forma, the probability of a reladvely warm'. . 
’ winter 'exceeds 55% everywhere west. of die : 
Continental Divide. The probabilities of npjr- 

. NewB fttrtiA bnfc 9fijS) 


Lithospheric Seismology 


• eruluikm <>i life 

• surficial processes. 

While the COSEPUP briefing panel did nm 
make: spirt. 1 1 il liindilig uriuiiun'Tirfiiiitiiis. die -. 
BES committee did. “In our view," the com- 


mittee re|>uii states, an appropriate response 
to the needs of the field would require an an- 
nual increment of $2) million to ihe Presi- 
dent's 19M budget." President Reagan's fiscal 
198-1 budget prupmal for the earth sciences 
division was J>-12 million [Eos, February 15, 
1983, p. 65). By fiscal 1990. the BES commit- 
tee report continues, “a goal of an additional 
$53 million over the 1984 budget for NSF's 
Division of Earth Sciences is a justifiable and 
realizable goal." The committee recognized, 
however, that "funding recommendations for 
FY 1990 are naturally more speculative.” 
Among the initiatives suggested by die BES 
committee arc a program of continental drill- 
ing (with a suggested funding level of $4 mil- 
lion in FY 1985 and $20 million in FY 1990). 
Funding for seismic reflection studies should 
be be doubled, in die committee's new . — BTR 


An open meeting will be held at the La- 
liara Convention Center in Madison, Wis., 
January 13-14, 1984, to formulate the or- 
ganizational plan for an institutionally 
based consortium Fur Lithospheric and 
other portable array seismology. It is 
hoped that participants will represent a 
wide spectrum of geophysics and geology 
to assure that the plan which emerges 
from the meeting reflects a broadly based 
consensus of the earth science community. 

A new national program is being initiat- 
ed whose goal is to acquire a minimum of 


1000 matched, portable digital seismo- 
graphs for carrying out high resolutioi 


graphs for carrying out high resolution, 3- 
dimensioual seismic imaging of the conti- 
nental lithosphere to depths well into the 
upper mantle. Present design plans call 
for microprocessor-based, multi-compo- 


nent seismographs capable of pro- 
grammed or triggered recording of earth- 
quakes (including teleseisms) and artificial 
sources over user-selected bandwidth(s) 
within the range 0.01 to 200 Hz. The in- 
struments are expected to be modular and 
of sufficient versatility that they can be 
used to address n diverse range of scien- 
tific problems (from mic rose ism idly to 
surface wave tomography to deep earth 
structure) in addition to continental litho- 
spheric imaging. 

Those interested in attending the Madi- 
son meeting may obtain further informa- 
tion by writing to Organizing Committee, 
CIW/DTM. 52-1 1 Broad Branch Rd.. 

N.W., Washington, DC 20015, or by call- 
ing David James (202-966-0803) nr Bob 
Meyer (608-262-1098). 


[national Weather Service, NOAA 
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Fig. /. Temperature predictions for the 1983-1984 winter, defined as December 
through, and including, February, (top) The National Weather Sen ice winter outlook uses 
probability contours, (bottom) Prediction made by Jerome Namias and Daniel Cayan of the 
Seripps Institution of Oceanography (SIO) uses the above-normal, below-normal, and nor- 
mal labels. 
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NeWS (cant, from p. 985 ) 
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Mr Southwest, and on the California coast. 
J™? peak at 65% in the Arizona-Southern 
California sunbelt. NWS has been using prob- 
abilities in their long-range forecasts since 
July 1982 . 

Little evidence supports any clear tempera- 
ture patterns for the remainder of (he mid- 
west and Great Plains and for the Pacific 
Northwest, Gilman said. 

Similarly, Namias and Cayan say that tem- 


peratures are expected to approach normal 
in the far West, with slightly ivurmcr-than- 
normal temperatures in areas along coastal 
California, southern California, and southern 
Arizona. Normal winter temperatures are ex- 
pected for the far Northwest, much of Cali- 
fornia. Nevada. Utah, northern Arizona, New 
Mexico, Texas, Oklahoma, Arkansas, and a 
narrow band of states extending through the 
region west of die Appalachians. The SIO re- 
searchers sav that above-normal temperatures 
are expected along the southern Gulf Coast 
states and the eastern seaboard. 


NWS predicts a 55% probability of above- 
normal precipitation in the Northwest, Mid- 
west, and lower Mississippi valley, except for 
a 60% chance near die lower Mississippi Riv- 
er. Chances of below-normal precipitation are 
60% from the Big Bend to southern Arizona, 
Gilman said. In the southest from die Rio 
Grande Valley through New Mexico and Ari- 
zona to the cemral and southern ranges of 
die Sierra Nevada, iliere is a 55% chance of 
below- normal precipitation. 

Namias and Cayan, on the other hand, pre- 
dict less-than-normal amounts of precipita- 


tion to fall in the Northwest, alone the r ir 
Coast, and in Florida, Heavy - Gutf 

anticipated lor the wuihern 
nm. Nevada, and southern Arizona St 
searchers dn not expect the Pacific I!! 
that penetrate the west coast to maichT 
frequency or intensity of l nsi 
mg storms. I leaver tl.a.i normal pr^ 
non also is predicted from the mid, ^ 
Appalachian Moumai,,, "‘■■Ml 



Oceanography: The Past 

M. Sears and D. Merrtman (Eds.), Springer- 
Verlag, New Vork. xx + 812 pp., 1980, 
839.80. 

Oceanography: The 
Present and Future 

P. G. Brewer (Ed.). Springer-Verlag, New 
York, xii + 392 pp., 1983. 

Reviewed by Arnold L. Gordon 

Oceanography is a young science, close to 
its historical roots, but it's maturing fast as 
■'siatc-of-tJit-ari" technology and computer- 
aided numerical modeling play an increasing 
role. Our ability to obtain, process, and ana- 
lyze enormous volumes of data would stun an 
oceanographer of the 1980s. (I hope he 
would be equally impressed by the quality of 
modern data.) The Third International Con- 
gress on the History of Oceanography and 
the celebration of Use 50th anniversary of the 
Woods Hole Oceanographic Institution 
(WHOI) were both held in September 1980 
at WlIGIj and boili events were taken as an 
opportunity to improve our understanding of 
the past and present of oceanography, and 
future or the ocean sciences with the thought 
that we could thereby better influence future 
trends. 

Two bnoks resulted from the presentations 
at the September 1980 meetings at WHOr.- 
Oceanography: The Pas t, edited by M. Sears 
and D. Merriman, is the proceedings of the 
Third I liter national Congress, held Septem- 
ber 22-26 (the first congress was held in 
1966; the second in 1972); and Oceanography: 
The Present and Future, edited by P. Brewer, is 
the proceedings of the symposium, held Sep- 
tember 29 to October 2, celebrating the 
founding of WHOI. 

I am particularly impressed by Oceanogra- 
phy; The Past , which brings to the reader a 
whole array of litde known Tacts, impressions, 
and glimpses of the past. The attempts of 
oceanographers to keep up with the new sci- 
entific literature and the science classics limits 
their reading of oceanography history. This 
book effectively introduces oceanographers to 
mstory and. I hope, whets appetites for fur- 
ther reading of more in-depdi accounts, 
which are included in the various reference 
lists Tor each article. 

There are B9 articles in Oceanography: The 
Past, most of which are quite short (id or 
hewer pages), grouped in no particular order. 
They deal with a very broad array of topics. 
Some trace the founding of oceanographic 
laboratories. WHOI is discussed within many 


articles; those by Fye; Revelle; Schlec; and 
Haedrich and Emery were particularly en- 
ligiitening. Some labs, such as Torhigas Ma- 
rine Laboratory (Colin's article), have not sur- 
vived to die present. Some articles deal with 
instrument development; Hendershott's The 
Role of Instruments in the Development of 
Physical Oceanography and Spiess's Some 
Origins and Perspectives in Deep-Ocean In- 
strumentation Development are quite good. 
Others deal with conceptual development 
(Konvitz's Changing Concepts of Lite Sea, 
1550-1950: An Urban Perspective). The arti- 
cles by Herman and Platt on the co-evolution 
of concepts and instrumentation in plankton 
sampling are particularly effective. Odiers 
deal with more obscure topics, such as The 
Victorian Aquarium in Ecological and Social 
Perspective by Relibock and Traditional Chi- 
nese Ichthyology and Its Encounter With Je- 
suit Science: An Historical Survey by Crown. 
Many present the development of ocean sci- 
ence within various countries (Peru. India, 
Switzerland, Poland, among others) or the 
contribution of individuals (such as Agassiz, 
Vaughan, and Smith). 

The style of die articles is uneven, varying 
From dearly historical topics to attempts at 
reviewing a discipline. A chapter is devoted 
to the Sue Thermometer, rendered obsolete 
by the deep-sea reversing thermometer, now 
also an endangered species. A chapter about 
salinity might have been interesting. 

Oceanography; The Present and Future in- 
cludes 22 articles grouped in four sections; 

Small and Local Scale Oceanography; Re- 
gional Scale Oceanography; Global Scale 
Oceanography; and The Human Scale. The 
scope of each of the first three sections is ob- 
vious. The fourth section covera lopics oT di- 
rect concern to society: fate of fossil-fuel COa 
(Bolin. Changing Global Biogeochemistrv); 
generadon of energy from die ocean (Lari. 
Innovative Ocean Energy Systems: Prospects 
and Problems); the possibilities of ocean 
farming (Gordin, Aquaculture); the impor- 
tance of good linkage between science devel- 
opment and development of technology 
(Baker, Technology and Communications: 

New Devices and Concepts for Ocean Mea- 
surement); and a brief discussion of Institu- 
tional and Educational Challenges by Steele. 

However, other human-scale issues are in- 
cluded in the other sections. e.g., Murphy’s 
The Ocean Nearly: Environmental Problems 
and Public Policy in the Next Fifty Years and 
Berman's The Impact of Oceanography on 
the Military and Security Uses of the Ocean 
Pilkey's Shoreline Research might also qualify 
for the human scale. 1 

The articles are not exhaustive reviews but 
personal reflections of where we stand and 
where we’re going, by people actively en- 
gaged in research. Tneir views are valuable. 


MAJESTIC LIGHTS 

The Aurora in Science, History 
and the Arts ( 1980 ) 

by R. H. Eather 

The aurora Is the only visible manifestation of the turbulent magnetic 
and electrical environment surrounding our planet. Eather's concen- 
trated research Into the auroral phenomenon has produced a wealth 

ci^K m l ter,a L PUb ^ 8hed here for the first ton* Over 100 colorTtes 
show the beauty and variety of the aurora This authoritative anil™ 
fusely Illustrated book Is fully referenced Z l 

...[Majestic Lights Is] the definitive book on auroras..." —Equinox 


Illustrations, hardbound, 
color plates, 324 pp. 

$49 
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and the book makes for interesting reading. 1 
find Harbison's The Structure iff Planktonic 
Communities most interesting; He does a 
nice job of presenting the difficulties in ob- 
taining unambiguous plankton community 
data. He says, “The time has come to try to 
live and work in the open ocean" so that 
“Those of us interested in plankton ecology" 
can more closely "become like these IQtli cen- 
tury naturalists." 

Turner and Garrett do admirable jobs in 
their articles on Fine and Microscale Ocean 
Structures and on Coastal Dynamics, respec- 
tively. Turner points out how the measure- 
ment of temperature and salinity continuous- 
ly with depth altered our views of the vertical 
profile; one wonders if similar horizontal res- 
olutions across fronts might have a similar 
impact. In Garrett’s article. I particularly like 
his five levels of answers to questions pertain- 
ing to physical oceanographic processes; we 
generally are not yet at the highest conclusive 
theoretical level. 

Walter Munk's treatment of Acoustics and 
Ocean Dynamics gives a good historical ac- 


count that lends to Hie potential of ocean 
acoustic icmiiigr npliy. He ends with two m 
jiosais. first, that someone who participated 
m the development of underwater sotEd* 
cclinology should give a firsthand account 
this era before it is too late; second, that we 
need a civilian acoustic array to serve as an 
observatory ior ocean studies, 

Gliiltlrcss 1 Oceanic Biology: Lost in Space? 
ells of the loneliness of the abyssal creature; 
lie even etuis with a poem, a rare event in 
occaiifigi a p| itc literature. 

I find Rosshy's at tide on Eddies and the 
General Circulation and Niiler’s General Cir- 
culation of the Ocean most in line with iradi- 
tional comprehensive review articles 
Oceanography: The Present and Future maket 
a nice companion to Oceanography: The Past 
We all look forward to the WHOI centennial 
celebration. 


Arnold L. Gordon is with Columbia University's 
Lamont-Daherty Geological Observatory. Palisades 
NY ItHHU. 
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POSITIONS AVAILABLE 

University of lown/Facully Position*, Tin* |) L .- 
parimcnt nT Physics and Asiruiioniy ainlilnaiu two 
openings for ic mi rc-l rack asshluil linili-Miis „ r vis- 
Mng faculty nl any level in August 1*)H-I. In exa n- 
uonal cases u lcrin or icuurul uiiimniiiiiiiiu ai die 
SSW® r ,re "? ar P'" l '««»N‘ Vf] will 1 h- lomiil- 
™', Prt ™ lct : •» r ««c JNwflkm will | w given n. H „ 
ex peri i nen i al isi in ImenucdiHie m high eiii-iuv 
physics. Current research inkicsis In Hie ilquri- 
mcni arc radio 3ncl optical astronomy and ffw (i,|- 

rt ,y V C * : mai- 

ler. elementary 'particle, laser, nuclear, plasma, and 

space physics. Facully dudes indiirle uiHkrgrmluale 
i‘ atC ,CflC *f ln 8' Kmdiincc nf icsearcTi slu- 
research. Interested persons 

inierwi^iV rftun ' c a, “ l a ■■leincitt of research 
interests and arrange Tor ihrec leiicrs iff rcioiniiieii- 

dai»n to be sent io Search Committee. Department 
fowE LA 5 fflia! ,0,ny ’ T1,c Unh n*l?o f Iowa, 

affi T rmadreS em^r.* 1 ’ 0 N wnunh * / 

meMhU Term . of a Ppolnlmenu one (l) year, 

pl*J® qual OpPOrtunityMffirmative Acdon Em- 

ntes application for the following anticipaied posi- 
3&S* fuU ' ,ir " c sta . ff scientlats (ffi r . 

™ various fields or marine 


Mincralogist/Pcirologisl/Geochemlit— fioudr Dako- 
ta School of Mines, A position as Research Sden- 
list I (rescan h oiuivaJenl of assisiani professor) is 
currently available in die Institute for [he Study of 
Mineral Delimits (IN, Mil) at ihe South Dakota 
Set ii Ni I iif Mines and Technology, Rapid Cfiy, South 
Daknia. A I4i.ll. degree in die general areas of min- 
-jH-indugv-gtui linnwr. iv (•nyiired and the 
I’li.D. degiei- musi be in hand l*-h« asa Mminarf w 

ismuimmatls lifUD. T^- — 1 u * . 


-^manmii.witbJaffD.. ihMuwwffitf Bp^r™ 
inier .)■ I ivilh ihe several n-'r " 

ed In I -Mli ».nli - ii. it.) I emphasis on dre mineral 
ticpii.ni.s nl Mm- BI.il k Hiils, South Dakota. Major re- 
seari h resimusiljiliiy wifi concern a tong-ierm, in- 
depili sriwly >>l slraiafurm gold deposit* m the Black 
Hills. ISMD lus h fully automated (WDS + EDS) 
iniuiniicilr and a new Mate of the art automated 
iiKiinic ahsnrptlon spectrometer with inducuvetv 
coupler I iiLisma v>-il1i iAA/IUP) tor major, minor 
hi id i nice rlcmcnl analysis. ArrangcmenU are in 
plate IVrr neuiriHi .n ovation analysis (Batielle, Rich- 
Iniiil, Washington) and light stable isotope analysis 

^iimdiites lor Ihe poslliun should send resumes 
nnd liner- lelicis of recoiiinicudadon to: 

LI. Pu|tikc, Director, ISMD 
Souih D.ikriiii Nil it ml of Mines and Technology 
5011 Kan Si. Joseph Street 
Kai dr I Cliy, Sr .mli 

For uthlUliniiil Infisnuathm. call (6051 3^52. 
SIWM&T Is ail Jillii uiniivc-aclion/cqiial cpponumi) 
einplnyer. 

University of South CaroUna^rcnure-Track Posl- 

Hums in Geology. The Deijartmeni of GeolW 

vile a .ipplii .iiirnis lor iwn mil id] ia ul 

siiimia iii iwn nf the following areas; l)Gcophy«L 

2) Igneous Pin olr wyflknieuirc; 3) 

cs; or .-I) Drgunk Swliinenis. It b 

the apuoliiluienis will lie at the assistant PJ “ .,j 

level, hut appliialions from more senior pc , 

hIso be given sinnig consideraiiDn. A Pn.D. 

Is required. Sim Llnu dale will be Ausnisi. 
an implication deaiuinc of I March 1984. Apf»» 
should send curriculum vitae, 

Inicresis, pertinent reprints, mid ihe Q fGc- 

refcicnccs lo: Dr. Bjorn Kjwfre, De f?T"15kN s.C- 
olugy. University of South Carolina. Lolumbia, , 
20’iOB (Phone H&3-777-152«J). - j Op. 

lire University of South Carohna b an E^uiJup- 
portunily Employer which entourage* fpp« 
troni qualified minority groups and women, 

SUNY-Albany/Tenurr-Track Podte hVjjjf 1 
or Stniclural Geology. The Department^ 
logical Sciences at die State Univerffty of 
at Albany Invites applicadons for ^enure 
sldon in TECTONICS or STRUCTURAL CKJg 
GY waning Fall. 1984. We welcome 
inieresti and experience b tectonic Pg^ r hes; 
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stnicturai geology, inauarng 
earth materials or slnicturaf aspects m~ 

processes; or similar fields which 1 « m Sj™ e 5Sr 
existing strengths. Preference will be 
viduals whose research combines 
field studies. The position will b® ip 

date or Asustanl Professor level- lnqujrirt ^ 
cations should be addresed to rtjty cf 

nartmf-ni nf (Vnlndral Sciences, Stale Uni d.. 


"sffNYlASnr Is an equal opporMinlgj* 
action employer. Applkallons from womOT' n 
ides, handicapped and Viet.Nam 
eipcdnlly welcome. • : 

Post-Doctoral PosItloqMavri PoefgradoJJ^ 
rv>. T.ifhi. Unv I shoratory nW r j 
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Teds invites applicaiions For a faculty appuintment 
1 toth Sciences. Applkanis must have an out- 
SS* research potential dcnionsinued by several 

of postdoctoral experience or a wcll-eslab- 

research record, and experience in secunng 
JSauth funding. Although no field of special^ 
S exchided, preference will be given to candi- 
diiei with a background m geophysics/ 

^^fdwoHjf Geophysical Sciences has an ex- 
Binding and active research program in many areas 
P? Farlh and Atmospheric Sciences. The School has 
S 3 fid-time faculty members and over 50 graduate 

^ADoUcations including resumes, phone numbers, 
jnd lhe names and addresses of at least three refer- 
should be submitted to Jcan-Claude 
Mirtschal. Chairman, Geophysics Search psmmil- 
kc, School of Geophysical ScfcncM, Georgia Imil- 
S of Technology, Atlanta. GA 30332. _ . 

The Georgia Institute or Technology is a unit of 
ihe university system or the State of Georgia. 

Georgia Tech is an affirmative adion/cqual op- 
portunny employer. 

Scientist I and II/Natlonal Center for Atmospheric 
Research. Candidate should have strong interest 
and publication record in tropospheric chemistry, 
phjj. In chemistry or meteorology and skill wills 
FORTRAN. Research In modeling and theory is an- 
lidpaied with appointment at Scientist I and 11 in 
NCAR's Atmospheric Chemistry and Acronomy Di- 
vision. Sdentut I and II appointments arc for terms 
of up to three anil four years, resjrccdvely. Individ- 
ual! may be appointed io the next higher level of 
identist in accordance with UCAR Sciendtic Ap- 
pointments Policy. Apply with resume to National 
Center for Atmospheric Research. ATTN: 

Margarets Domecki. P. O. Box 3000, Boulder. Colo- 
rado o0307 by December 30, 1983. 

Equal Opportunity Employer M/F. 


Facully Opcning/Department or Geological Sci- 
ences, Rutgers University, Newark. Tenure- [rack 
Assistant Professorship null research and leaching 
interest nl huih the umlergradauic and gradu.ne 
levels in Hvdnigenlogy or Geophysics. Tlie dppnin- 
ice will also lie required in [each Struiinrai ('eolngy 
al ihe iiiidc-rgrailiiaie level. Ph.D. rniuired, pulilici- 
linn record :intl/ur experience desirable. Position 
iiv.iiljhle [ulv I. HIM. Salary c tint mensu rule with 
qualificutions and experience. 

Applicants shuukl submit a resume, names of 
three references and a siatcmeiit of research inter- 
est hy Manii 31, 19X4. io: 

Dr. Andreas H. Vassiliuu. Gjiairman 
Department of Geological Sciences 
Rutgers Univrniiv 
Newark. New Jeisey ll7H12 

Rutgers Univeisity is un Equal Opponunily/AlTir- 
nuttivc Aoinn Employer. 

University of Arizono/Postdactoral Research Posi- 
tion in Planetary Atmospheres. Applications arc 
invited for posidociural research positions at the 
Lunar and naueiary Laboratory, University of Ari- 
zona, in Tucson, Arizona. The iwo positions will in- 
volve research in planetary physics and analysis of 
LIV data From the Voyager mission. Research op- 
portunities for these positions include the bound 
and extended atmospheres and ionospheres or the 
giant planets and their satellites, the To plasma to- 
rus. earth's atmospheres, ihe interstellar medium, 
and the aimsopherc and ionosphere of Venus. Ap- 
plicants sltoud have a strong background in theory 
and data analysis. Physicists and astronomers arc 
encouraged tc> apply. Curriculum Vitae, bibliogra- 
phy and three letters of reference should be sent by 
March I. 1984 to Dr. A. L Itroadfooi, Lunar and 
Planetary Laboratory, University of Arizona, 3625 
E. Ajo Way, Tucson'. Arizona 8a7l3 
The University of Arizona is an Equal Opportuni- 
ty Employer. 
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Cover: Borah Peak, Idaho, Earthquake, October 28, 1983 
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Cover photos, reading clockwise from top left: . 

Looking southwest and down Front a helicopter at ® 8 rou P ^ken^hauTs henm after 
earthquake. Approximate diameter of pooh i, 12-18 m. ^’ r uTch^ But S in 
S* MhqualJ. Pooh loaned about 0.4 km nor.h ^ 


the Lost River Llgejabout 6 knt east of the Chilly Buttes. (Photo qnd Information courie 
*y of Jack Pellon, Boise State University.) • ' ' _ .'V‘ 

Looking east across Lhe surface Faulting on the Doublespring Fass oa . a a ^ 
fault is S m at this point. Main rupture zone shown here 

scarps and cracks occur over a total width of about 90 m. Photo by Nit* Ballenger, tntor- 
niation courtesy of Sbencer H. Wood, Boise State University.) , . . 

Uokieg norlliean toward the 
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Turner of Boise, as tfrey drove northeastward along the -the eartliquajce 

rown blotk In; the foreground. Photo taken approxtmately -S verucaUOset 

from th? position of the right front lire at the time of the - ‘ r y ac |. p e j. 

across the rbad is about. 1,8 tn. (Photo by D. Hendncksen; mformattoh courtesy of Jack rei 
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CSIRO 

PROGRAMME LEADER 

$A37,1 62 — $ A42,21 0 

DIVISION OF ENVIRONMENTAL MECHANICS 
CANBERRA, ACT 
AUSTRALIA 

FIELD: Porous Medium Physics. 

CSIRO conducts scientific and technological research in laboratories jocaled 
throughout Australia and employs about 7.500 staff, ol whom some 2,900 are 

i___i ^ -i ru. njtHuiflao a» Ar/t i man into 


live iiiDUiUkoa- nmsitwi mi iw i wvu o , ~ , ■ — ><oinA 

Earth Resources, Industrial Technology and Physical Sciences. The CSIRO 
Division ol Environmental Mechanics Is a member of lhe institute of Physical 
Sciences. 

Research In the Division of Environmental Mechanics is directed primarily al 
gaining a better understanding of the biological and physical processes of the 
soll-plant-atmosphere system with particular regard lo the transport of energy, 
water, nutrients and other materials. Facilities include laboratories for soil 
physics, solar radiation', fluid mechanics, mlcromeleorology and physiology, as 
well as mobile laboratories for Bludy of the field environment. The laboratory has 
a large and well Instrument boundary layer wind tunnel, and compuler 
facilities for the collection and analysis of experimental data. The Division has a 
mlcromeleorology Held site located 45 km from Canberra. Divisional staff al 
present Includes 15 research scientists (biologists, physicists and mathema- 
ticians) together with experimental and technical stair, and is usually augmenled 
by several visiting research workers. 

Research In the Division Is divided Into lour programmes -- Physical Ecology. 
Micrometeorology, Soil Physics and Applied Mechanics with each headed by a 
Programme Leader. 


Applications are sought lor the position of Soil Physics Leador a 

position left vacant with Ihe appointment of the previous leader (Dr D E Smitos) 
lo the position of Chief of the CSIRO Division of Soils. 


The Soil Physics research programme Is directed towards investigating both 
experimental and theoretical aspects ol porous medium physics, with primary 
emphasis on physicochemical and hydrodynamic processes occurlng in soils 
and In Industrial materials. 

The successful applicant will provide research leadership lo the soli physics 
group and will undertake personal research in the area of porous medium 
physics. 

Applicants should have a PhD degree, or equivalent, together with an estab- 
lished record of personal research achievement and leadership experience 
Achievements should preferably embrace both experimental and theoretical 
porous medium physics. 

Aooolntment on an Indefinite basis is envisaged within the classification i or 
pflncipal Research Scientist. An applicant with an outstanding research rocord 
may be offered appointment al a higher level. Australian Government superan- 
nuation benefits are available. 

APPLICATIONS: Slating full personal and professional dotaits. the names of at 
least Iwo scientific referees, and quoting No A2234 should be directed to. 

CSIRO Divtalon of Environmental Mechanics 
GPO Box 821 
CANBERRA ACT 2801 
AUSTRALIA 

l By January 20, 1884. 


□ok. Un- Du- Se!»moloel it/Virginia Polytechnic InHilute and 
ires invites auhli- Stale Unfverriiy. ‘I lie l )up.«rti irrm .il « .col'.g" .'1 
uixiinimriH. Scienccs.it Virginia Tech iihiics :ip|ilk.ui'>ni fox .in 

. un qualifications. wliliiion.il iciiurc-ir.i. k f.icriliv apju.miiiicnl. .it lire 
f research expert* junior level, in Reflet limi Semin nuB} . Rcwardi l.i- 
S and .in- cililic* include a cmnpteic \TBRU.SEIS 4» chamu-l 

:Uiizaiion are seismic ddla .icqumui >n s«lein anil a , 

y for high -caliber VAX 2*2/780 compuler using DK.HON LffSCO 

iven io auplicanis so fr ware. 

of icdimenurv Applicams musi ilcinoiislrate a strung research 

which cumulc- record: preference will be given lu ihose with rxpe- 
i rienre in rhe iheoreiical and utisci v.itwn.d uipecis of 

resume wiili ihe rcflccliun scismologv. Faciilh nr embers are expert- 
William |. Mey- ed io leach al both the undergraduate and graduate 
ices. SUNY Stonv levels, mpenise M S. and Ph D. theses, and conuuei 


Facully PosillonsfSUNY Sion y Brook. 1 lie Du- 
partmeni of Earih and Sparc Sciences, riw lies jppli- 
cations Tor a renurc-irack f.icuhv appoinimeiir. 

Rank and salary will be dependent un qualificalmns. 
fhe succeisful applicant must have research experi- 
ence and an Inreresi in leaching graduate and un- 
dergraduate students. Area of spKialiiauon are 
open since we are looking primarily for high -caliber 
applicants, bur preference will he given to applicants 
with research interests in the areas of sedimentary 
neology and fluid-rock in te raci ions which comple- 
ment those of the existing urogram. 

Qualified persons should send a i resume with ihe 
names of three references to: Prof. Willani l ; Mey- 
ers, Dept- or Eanh and Space Sciences. SUM Sion. 
Brook, Stony Brook. NV 1 1794. . . 

SUNY Stony Brook is an equal opporiuniiv/affir- 
mativc acLion employer. AK643B. 

Microprobe Teehnlclaii/South Dakota School of 
Mine* and Technology. Applicaiions are invited 
for a position as microprobe technician for the In- 
stiiule for the Study or Mineral Deposits. The mi- 
eroprobe is an ETEC (MAC-5) with 3 spectrometers 
with Krisd automation and a quantitative PUT en- 
ergy dispersive system. The successful apphcant wiU 
be responsible for the day-to-day operation of the 
Instrument including maintenance and repair of 
hardware, development of software, routine analysts 
of minerals, and assistance to students. A back- 
ground in electronics is required. Salary commensu- 
rate with experience and qualifications. 

Applicants should send a resume and three letters 
of recommendation to l.J. P*P' ke > D , , . re ^ I Au n naL„. 
lute for the Study of Mineral DeposlU, Soudi Dako- 
ta School of Mines and Technology, .Rapid City. 
South Dakota 57701-3995. Closing diw March SI, 
1984. For additional information, call (605) 394- 
6152 

SDSM&T is an affirmative -actio nfcqual opportu- 
nity employer. 

taSMSS8fi:?BKi?s 

pectedto teach courses at the senior and grad uate 
student level and to esiaWish lnt^uve, forward- 
looking research programs. AppUtanu with a Ph.D. 
Md lSdcnre or outstanding potential in busk re- 
search in any sublkltl of soBtf-earlh 
be considered. However, appllcanu wth 
tereit in studying global seuiroiogy or In 
the Physical properties of the earuWmande and 
eflre"wlH receive preference. Curriculum vltnc and 
four iSteS reference should be sent prior to 31 
January 1984 to: 

Professor Ronald T. Merrill 
Chairman, Recruitment CortmiHM 
Geophysics Program A K-50 
University or Washington 
Seattle. Weuhington 
Seattle, >V A 98198 „ . 


levels, supervise M S. and Ph D. ihrjcs, and conduct 
an active research urogram. 

Applicants should send a resume anu the names 
and addresses of three referees to: 

j. A. Snake 

Department of Geological Sciences 
Virginia Tech 
Blacksburg. VA 24061 

The appointment will Begin September 1984 and 
candidates are expected to have completed require- 
ments for the Ph.H. by that lime. The application 
deadline is March 1 5: 1984. 

Virginia Tech is an equal opportunity/ath rotative 
action employer. 


New Zealand, at the New Zealand Oceanographic 
Institute (Division of Marine and Freshwater Sci- 
ence) for a physical oceanographer -w study dynam- 
ic processes on the continental shelf. Applicants 
should have a Ph.D. with 1-2 years post-doctoral (or 
equivalent) experience. A broad knowledge of phys- 
lral oceanography is required, preferably including 
specific expertise in coastal exchange processes. 

' V . ..L fc-TtQn IOV nn- annum nenendcM 


uniro U * unm.il. V. 1 — 'ir„r IB 

line and Industrial reseach having a suffor Men- 

out = 

and 18 ai thn Freshwater Laboratory atlnupu. Pre- 
sent facilities include a 1000 tonne* research vessel 
a comprehensive oceanographic library and ■ mi i- 
user minicompoicr linked to a 
780 compuler with access to an IBM 3033 main- 

^^rtlier C lnfor tnatlon , appllution foints. etc., may 
be obtained from: The New Zealand Embassy, 

W Appl^'anl* »hou W quote vacancy n«raUr 01O9 
and forward applications accompanied hy a resume 

to: ■ ■ 

The' Ambassador Eairaordinary and pfcnipotentUry 
New Zealand tmlwslY 
Observatory Circle- Nw 
Washington, DC ZOOM ' 

Applications mutt be received at die above ail- 
dresioy Fcbraary 24, 1 984.. 


The Univenlty^ W^lnffton h an apriradre O^Mna^JpEy 

BCtlon/equal opportunity employer. . Sri MmiUun Tahnramrv. Camonua 


Louisiana State UnlveriltyfElecUjnlc 
of microprocessor-based t^nographk data r«wd volrinKihe^Se pf igiellito aldmeirk data and ship- 

(504) 388-2B95.Appficatlon» must be received by . , . ! »g. jpg; : « ■ . > f- . . * ; .-j; , . 

: l ' : - - f ■ *» V . . , f 


or MS degree In oceanography. dcMn 




^loppottUpiiy dfnplqyef. ' 
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ago processing ami ronmie sensing is iltsir.ilik-. I lit- Inunl <■( snlisriim-nt lc':ii)iHij|||i, l r>, l i k.i 
position will Involve ffm-lo|nireni ami niamicn.ini e l.illuc nl $l7.llll[)-$2t),(||)iV VCil| . a"'? 1 a “ T y mUie 
of an image processing system wliu.li will he used * illHlodi, I k'|i.ni mem ttl lioiNjukal C,V - 
for analysts of saiellile Imagery, llejit- »iil»inii icsu- vet mi v of Maine at On mo i Uni- 
me iu Professional Sin Ainu. Dl-]j.iiiiik!»i liU, |ci ’Ha* University ,,t Maiiu- ,, .. ' „3 UW 

Propulsion Laboratory. California Institute <>l 1 i-c It- ailii niaiive a< linu einiikner 
noluj^, -1800 Oak Grove Drive. I’jsaik-iu. (!A 1 

9 An opponu.iiiv employer M/I-. j^JSBSfSSjS'ig. An 


PROGRAM 

MANAGER 

TERRESTRIAL SCIENCES 
(GEOPHYSICS) 
(ANTICIPATED VACANCY) 


The Air Force Office of SafentHIc Re- 
search, Air Force Systems Command, fo- 
pated at Bolling Air Force Base In Wash- 
ington, D.Cv. Invites applications from 
qualified U.S. citizens In the area of basic 
research In terrestrial sciences. The suc- 
cessful applicant plans and manages a 
program relevant to underground nuclear 
teat detection and verification, the effects 
of seismic ground mollon on underground 
structures and weapon guidance sys- 
tems, and determines the size and shape 
of the earth for targeting purposes. The 
program encompasses theoretical, model 
ana observational seismology, seismic In- 


strumentation Including arrays, signal to 
noise enhancement, earth noise ravels, 
geofogy, gravity, geodesy and computer 
techniques for data analyses. It Is desired 
that the incumbent possess a PhD in sol- 
id earth geophysics. Demonstrated com- 
petence Tn technical program manage- 
ment Is essential. The position Is career 
civil sendee QM-T3 ($34,930-$45,406 per 
year) or GM-14 ($41,277-$63,661 per 
year) depending on qualifications. No pri- 
or Government service Is required. Send 
Olllce of Personnel Management Stan- 
dard Form 171, "Personal Qualifications 
Sfatement" and list of publications to: 


Civilian Personnel Office 
(#702-83) 

1776 ABW/DPCA-83-1 
Alin: Mrs. Hlltfngar 
Andrews AFB, MD 20331 


Applications must be received by 15 January 1984 


AN EQUAL OPPORTUNITY EMPLOYER 


Gwphyslcs-Tcctonophyalei/Univenifv of Wyo- 
mlng. Applications arc invited Tor a tenure track 
position at ihe Assistant Professor level in tlic De- 
pa rtnicnt of Geology and Geophysics. Candidates 
Hioiild have i earning and research interests in such 
ureas as Icclonophyucx. thermal inuclclim? and/or 
plale ret I aciics. I lie successful applicant will join an 


- -- .r; r ' •■••nKU I IK nil pur 

plalf- fB.loiiitl. I lie successful applicant will join an 
estaWuhed Pla.D. level gcnphvaui program. Duties 
will include teaching imdcrgraduaie and graduate 
(ever geophysics courses, and establishing a vigorous 
research program. Excellent U[xjf (unifies exisi for 
cooperation with maihcniaiics; the Mai hematic De- 
partment includes a strong numerical nieiliods 
group with interests in geophysics. Send resume, 
tramenpu and ihrcc letters of recommend alien by 
January 15,. 1984i lo Peter N. -Shive. Deni, of Ccolo- 
g>;/Ccophysics, PO Box 3006. Univeisiif of Wio- 
mina, Laramie, IVY 8207 1. ’ 

The UniveralLy of Wyoming is an equal opportu- 
nity/ affirmative action employer. n 

Geophysicist or TeclonophysicIst/DnlversUy of 
Kusu. KU seeks applications for a tenure-track 
faculty position in geophysics. Candidates should 
nave research Interests in crustal geophysics. The 
successful applicant will be expected to teach under- 
graduate and graduate geophysics courses, develop 

311 SftllV tpiparch nr/vn-om _ . “ 


provkle servjcc through administrative and profes- 
sional activities. A PhT). in geology with spedaliza- 
l»n .geophysics is required although applicants 
will complete the fh.D. within tfte fim year of 
employ mem at KU will be considered. The position 
is at ihc assistant professor level with a salary com- 
!"M“|!SJ 1 q“fHficailons. The suiting dale b 

l 16, i JSl' l e l - n J ,h i? a PP liCfllJ ? n deadline is Feb- 
ruary 1. I9B4. Send viu. transcripts. a brief state- 
mein of research interests and courses she applicant 
feels qualified to teach, and three Inters of refer? 
ence to G. H. Gmy, Depanmeni of Geology, Uni- 
versity- or Kansas. Laivrence. Kansas 66045/Thc ad- 
vertised position b contingent on continued state 
lunding. For additional inrormaiion contact G. H. 

Girtv nr nhiiiw lOIll BRA a m j 


G «>i« r phone (913) 864-4974. ' Sciences invites applications in the area* n r mi- 

_ *' « affijmauve-aciion. eoual-opportunity lology/mleobiology and geochemistry (especial* 

employer. Applications arc sought from all qualified economic or isotope geochemistry) We are^nir 
P«ple regardless or rare. religSm, color, «?, dis- fd in candidates whowriti SSSS excentbnd 
abduy, veteran status. natianaTorigm, age. or ances- ‘ 1 exceptional , 


ability, veteran status, natio 
fry. 


Global Weather Dynamics. IncJComputer Special, 
wf. [ijcaimn: National Meteorological, andtnvi- 
ron menial Center (N'JIEC) wiihin ific Meieorotogi. 
f? J En^ronnicmal Proieciion Adminismn ioif 

(MEPA), Jeddah. Kingdom of Saudi Arabia. 

Academic Qualifications: Master of Science pre- 
ferred with major in Meteorology and/or Computer 
Science. Appropriate types nml duration of experi- 
ence mav Dc acceptable in lieu of academic niialifi- 
cationi. 1 

Expci iei ice: Extensive compuier experience in. 
eluding respond liiliiy for tlaia base design, develop, 
mem and inqilciuciiuiiuifi ingcihcr with experience 
in data base management preferaMv using tontroi 
Djiia Corporal ion (CDG) computer systems. Experi- 
ence in writing requirements documents and dem- 
onstrated advanced COBOL and FORTRAN pro- 
gramming skills arc essential. Experience in fit 
nandhng applh.it inns having professional 
experience with CDC operating systems and file 
management. Expci ience In Meteorology including 
data quality tom ml and familLiriiv whb archiving 
procedures in a major meteorological niul/or cllma- 
lokjBical center desirable. Evidence of a broad im er . 
«t In (lie cnvlraiiniemal sciences would be an addi- 
tional advantage. 

Duties: Tlic appointee will repon lo the Assistant 
Director ul {.lima mingy, MEl*A. He will have pri- 


higher under exceptional circumstances A second 

KKtto“^!orfV n Se p | T bc - r 1985 - A p- 
™ oTipt.' Kr ■ 

fSaLboift ,n 5 i,hcr Y ca h111 be exnccied to 
iMfli at both the undergraduate and graduate lev- 

Applicants should send vitae and names of four 
SSK 1g . B. Adams, Chairman^part- 

nieni of Geological Sciences. AJ-20, Universiw of 

23K5sK!1^4 , !&^ 


oluffy, 4800 0.ik Grove Drive. I’aswk-n 
HOT. 

An equal opportuniiv empluyer M/E. 


iraMir varuKigKMl Aucntcs. Duties inch 
iiiiiiidutlni v .mil adv.inced ; H? e “xhuj 

The Colley of WillUm and Mary/Physics Faculty climnistry, iVl mingy, at! ?Minmh ^ Geoto ^' ^ 
Position. William and Man >-xpvi i« h- lute a u-n- experimental iiemilogv Bradii .? a rMeirc *i n 

ure-lRHk one at llie jwiuaiil-iu ul.s« .1 k«.4 k.r rcimiimeni and mlier aifndi a ' *• 

August, 1 984 . Prefc rein e will be giun «.. .,|qdk anil doc.onUe in fhx*.gkal 


Musachusetu Institute of Technology/Facully Po- 
* J 5: The Depanment of Earih, Atmospheric, 
and Planetary Sncnres at M.I.T. seeks appfic3nis 
for an appoint mem in the area of experimental at- 
mospheric chemistry aL ihe lenured lull professor 
level. Wc seek an individual who is widely recog- 
nized as one of ihe world's leaders in expcrimcnial 
atmospheric chemistry and who has a broad inicllcc- 
tual interest In global cnvironmenlal issues. The ap- 
plicant should possess specific expcriise in anno- 
sphcnc (or atmospheric and oceanic) trace gas and 
i mi opt c measurements. 

Interested individuals should send a copy of Ihcir 
curriculum viuie and names of ihrcc references iu: 

William F. Bran, Chfllrni.ni 
Dcpi. of Earth. Annosphriic 
and Planetary Sciencea 
54-918 
M.l.T. 

. Cambridge. M A 02 139 

ly Employer n Affinnal,ve AclIo nrtqual Opponuni- 

Unlverahy or Calirornia/Faculiy AppoinlmcnU. 

The ^Department of Geology ami Geuiihysks at 
the University of California. Berkeley , CA. 94720 
pending budgetary approval, expects to make iwo 
Jaculiy appointments effective Fall 19H-1, one at the 
junior level and one at the senior level. Apiilkaius 
must be interested In pursuing a vigorous research 

H ram and in teaching both iindcrgmdiiaic and 
U.HC students. Tlic preferred areas of special- 
iza non are sedimentary pcirology and scilimciil.il- 
ogy, siratigraphy and petroleum ecology, icckuml 
tectonics, groclicmistry. economic geology. ;ind 
m ctamor pH lc geology . Apulications, inchiding the 
names o[ references, should he sent in the Cliair- 
man at ihc above address by lanuary 15 L U8-1 

n iJSrSilJiStSi," 


nMiuujn — . ~ r - - 

urc-IRhk opening .it iIk- jssismii|.|)iuIis<m.i |v* . 4 for 
August, 1984. Prvfcreme "ill be giw.ii (>■ .ipplicims 
in (Tie fields of ihcureiic.il ulauu.i pin si. % mu hi. hug 
computer. simulation), iiiuiliiic-ir met hank s, ur sia- 
lutical inecliauics. The pltvsiis <lep.it iiueiil . iu lemh 
consists of 22 faculiy, 7 )uisi(|.iuui.d rescan li msu- 
dales, and 40 I'h.D. can.lidaie gi acliian- students, 
liflsmu physics fiiiulinu is i in tttiily Ihhii NASA 
and ihe Detsanmeni uf Energy. Ile.ise v-tid vitae 
and list of three rcfeteixt-s tn: Chaim tan. Sean li 
Onitiiiitiee, Physics Department. Cnllege of William 
and Mary. Williamsburg. Virginia 1!A I «f». 

Wiffiam aixJ Xian- is an aUiruuilive-.KiHxi. etpial- 
oppummity empliivei ; unmeii ami iiiinnriiy appli- 
canis are encouraged m apply. 

Naval Postgraduate School, Faculty Posillons/Me- 
(rarology. The Deparimeni of hieteurnlogy. Na- 
val Postgraduate School, invites applications for a 
tenure-track and a non-tenure track position at the 
Assistant or Associate Professor level. The positions 
are for persons whose teaching and research inter- 
ests are in the fields of remote sensing and synoptic 
meteorology. The successful applicants will teach 
graduate and undergraduate courses and will be ex- 
pected to develop an active research program that 
complements his/her teaching. Rank anti salary will 
be commensurate with ihe experience and qualifica- 
tions of the successful applicants. Send a resume, 
names and addresses of three references, and a 
statement of academic and research interests, in- 
cluding availability for a non-tenured position, by 
31 Dec 1983 to: Professor R. J. Renard, Chairman, 
Department of Meteorology, Naval Postgraduate 
School, Monterey. California 93943. (Area code 
408-648-25 1 6/7). 

The Naval Postgraduate School is an equal oppor- 
tunity employer. 

The Johns Hopkins Unlversity/Tenure-track As- 
sistant Professor Position. The Depanment uf 
Earth and Planetary Sciences in vires ;mplirmi,un f ui - 
a tenure-track position at the Assistant Professor 
level beginning July |, I9«4. in pak-obtnlugy. re- 
gional tectonics, economic gening)-, or humor geolo- 
gy. Ph.D. required. .Send resume and names nf 
three references id Lawrence A. H.inlie. Ik-ruit- 
ment or Earth and Planetary Sciences. The Johns 
Hopkins University. Baltimore. MU 21218, U.S. A. 

Johns Hopkins is an equal ounoinmilv/aUirnuiivc 
acuon employer. 

Atmospheric Sciences Research Ccnier/SUlT Mem- 
Her. A ptistiiun tip to h ihrcc-vear lerin auixjim- 
meni is available ai ihe Aimmiificric Science Re- 
search (.enrer. 

The AS R(. seeks a staff member whose research 
interests .are in ilir a|splkati.m „f hoimclarv liver or 
mcsMcalc meteorology in chiu.1 and log imxesws. 

1 He successful aiqjKciiil must have y Hi.l). and 
musi have a pioven potential as a researcher. i.e., 
pubhCHttonx and successful resi-aicli giamtsl. 

Send resume m; 


A n Su i- r i c » - 3 y - 1 

Suic- t-'iiiiLisiiy ul New link ai AIImiiv 
1400 Wasliingiiiii Aveniu- 
Albany, New York 12222 
An Equal Opportunity Employer. 


cx|icriiiiciital |wiroIogy; gradu ue m . Tf 1 * 1 
rccm.i.neni and iHher a.fnih'isriauictud^ 
doctorate in Geological .^fences, 
ami niiiuniuin 3 in 5 years experuenn- W 
tensive knowledge ofi.igh preK^ ll ^ UIBd f* 
research .mil the apjdkK ul chcrn^ H 
iiamics In geology essemuil. » niomh ub^?2^2 
Applii ants m. tst submit c .v. by jamary |J BjfJ 

Seymour O. Sihlunger, Chairnun 
Ih'iMMi iii-iit oi Gt-ohigical Sciences 
Noiihwesti-ni University 
.. II. ItOL'O] 

Ftocully Position in Geology/Huntcr Colko. 
id New York. FaH 

cmpliHSi/ing ginlogic ajHiliiaiiutu of rcimre^ 

and ickui-il <|iiuimtanvc areas. Rcsearrh r 

Msen| l 'l k f>" r ,,wl, "H B, *W | »iU lie Hclpfukfti oof 
csseiu al. Proven evnnmural funding ability u ^ 

ZTj 1,1 a,,va,lf ? ,t level appointment. Experieue 
,, * l, ' I « r y"» | foreign «35S2 
he p ul. 1 h. 11 required nl lime of appoinuneoi 
Scud vitae, pul thcai imiis, names of at least three rrf. 
‘f f 1, ^ L,n 1 ■- ^jraltler, Hunter College. " 

... i / \ ^ ' ■ 1 - L riusin 8 flate March 1. 198) 
Equal Opportunity Employer. 


Minnesota Pollution Control Academy/Hydrolo- 
gist Applications are being accepied for a htdrof 
ogtst posliion with the Minnesota Pollution Control 


-rC ruuuuun wuurot 

TS?| Vati,,,C 5 11 l , n the metropolitan Mini*- 
apofis/bl. Paul area. Applicants must nave a bsck- 
grouud in geology, hydrology or engineering with 
specific courscwork and/or experience in ground 
water hyil roll igy. A Master's degree may be substi- 
tuted lor j purl ton of ihc experience rating. Experi- 
ence in using and evaluating ground water mooch 
is desired. Hie |nnitiuii wilfincludc limited field 
work and cuniracior supervision. Forapplicaiioo in- 
forniaiion please com.ict: 

Richard Nelson 

Miimt-snia Pollution Control Agency 
1935 West Comity Road D-2 
Roseville. Minnesota 55113 
Teleplumc: (61 2) 296-7761 
The Stale nl Minnesota is an coital opportunity 
cmployei . 

The Johns Hopkins Univcrsity/Posldocloral Fel- 
lowship in Structural Geology. Ihe Department 
id Kiirtlt anil Plaiii-i.u v Sciences seeks a quaniilatiie 

sinictuial uc-ulogiM to ii|| a niic-ycar postooaoral 
fc-lliiwslijp (ri-nc-walili-i. Ph.lt. require!. Send reiu- 

liner rck-h-iuc Ic-ucrs. by January 31. 1981. 

I-- I" l>. -I .iii C! Ui-P.inr, Kav'H 8c VLneiaiy Sri- 
■ O' i «. J«ittns Hopkins Uitiveisiiv. Kaliireore. My 

rejolms 1 Iri] il. i t i-t I 't b.'i il-, iU« ~W*' 
limn - .■ tin iii.il i • . .ii nun employer. 


STUDENT l ) PPO RTT1N1TIES 


University of Georgia/ 12-moiilh tenure-track facul- ,c arieiiicBuwrg.. — — - - -- ■ . 

ty appointment iu flic School of Forest Resources Openings are avalUMc utiwandjng mdbid 

Qualifications: Ph.D in hydrology or forest hy- ' Ht-king -m M-S.oi degree wi iggdyg 

drolngj- with aL least one degree i 1 1 f« irv.il resources "Indies in dliimsphei u. sticittes. I'or successful af 
Background should include forest rMMitcmra ‘ ll ! ls - «!"■* P"«‘j«"» in^l’wlc 1^-mnc retwrch 
mcnt and quaimiaiivc sciences. RcsiioiHliilitics- " ussistamshiiH with Mailing salaries ranging trom 
^ ■ - ■ ■ ' • . SHJHHl io$l2.r.tH)/ 12 iniiiiilis. depending: un the 


Teach undergraduate and graduate level courses iu 
torest hydrology. and watershed manage mnu. U c - 


velop a research prog ran i iu an apprnpiiate area of 
forest hydrology. Rank: Assistant ur Assmiaic Pm* 
lessor, conimciisurnic with (itinlilu uliiins. Sahuy: 
Commensurate yrkh training and cxjtcikixc. Posl- 
lion available: July, 19H-1 Applications: AI npnlicn- 
Uons must he postmarked no later tiuui 1 Fclii mu y 
1984. Submit resuinc, tronscripis, and names uf m 

least tlirce references lo: 

ti Kkun Steiiilicck. Chnjmum 
l IydioloeLst Hcmcli Ciuuiiiiiice 
behoof nf Forest Resources 
University of Georgia 
Athens, GA SUfltffl 
Tk • Telephone 40-1-542- 1 370 
K '' ual 

mSE’K* Techn *^ ai *"Operalor/Un Ivors Ity or 
rhn n« a i ? no ‘ r 5 u 4 Kl . w budgetary npprnviil, 

° f C m 1 ™ 1 Scfci»*rcs in [iVlO will 
nave this position available by 1-cbruary 1, FJ84 
Person appoinicd must be capable of hihiBinK mi 

stramen?^^ C W 400S - pr ° bc ° n lillc HS a rwitlne i»- 
u^ c- 'i ab t.‘ a , instruct siuclciils uu its oiici-n- 

taSHESV^ W 5 h ? r" *P«:t.o.„clcr 
ferred h?i,hf & - me background pre- 

lerred. Initial appointment ior one year with likcli* 


Opportunities for Graduate Sludfei In Atmospher- 
ic nclciicci/GeorgJa Inidiute of Technology. 

Openings arc avail-ride f«r uuwianuwig inutvio- 
itah set-kinu ..n M.S. oi I'h.D. degree in graduate 
studies hi .tiiiiinjiliciic k icm.es. l-or successful appi- 
cauls, ihesr pusiiiuus iikludc 1/2- tunc research 
n«J*unnhiirt willi Matting salaries ranging from 
SH.IItKl io $ 12.5(H)/ 12 iniiiuhs, depending on the «■ 
urn.- liciug sought ami the student's quaimcationi; 
All titithin iimlfiTs ate also covered by the Institute. 
Cimuihic- .iii pli.ui ions with supporting ' documenta- 
tion should lx - 1 iTcived no later than March 15. 
l'JR-1. 

Intel esti-d sniih'lits sHiMtkl wriic to: 

Dr. Douglas ». Davis 
Sclxwil ol < leiipliyskul Scicncw 
Gt-in ui.i Institute of I echuotogy 
Alltmla. (1A 30332. 

TWO SHOUT COURSES 
nt 

Colorado .State University 

COMPUTER MODELING FOR WAT® 

HYDROLOGY, ItliMf 4-«. i 981 - C 0 " 1 * 
j. I). Sains. Fee: $(11)0.00. 

EROSION AND RIVER BEHAVIOR H . 

ANALYSIS June 25-20, IW4. Com* Director. 

W. Slu-ii. Fee: $(1011.00. 

FOR INFORMATION nr to recehre » b ^| 
fliribhig the course in detail: Hydrotogf . fvn ia -. 
Resources Program, Engineering R .f?” Qjgrado 
Culurndu Slate University, Fori Collins, 

80523. (303) 491 -8552. 


duct a program of experi^n^investlgalinn into 

fe d W 1,C ni°L lhe l ™R° s P llcre «nd siraicophcre. 

earned out ai the adiaceni Mill 

S H L l “ring a 150 n.' dBESSSSh 

j* n ?’'P cnD l e .'? lal prograni entailing data 


j i n. tic « in nave pn- 

nurv responsibility for die design, development and Z2ZXCT P rQ B rani entailing data 

unpbmenditum uf the digital choatoloelral and en- a J y - and theoretical interpretadon. 

vLronrqenlal data ba*. l4 wifi be responsible for StKff" ^ h «h-pow£r radar fo. 
training a Saudi counic rpnri in dau base mainie- SESJISL 0ll . lcr experimental investi- 
willjtlso be required to Ibisc eflcctivrl^ 


mth the Data Base Mcredtologiu, Quality Control 
Meteorologist and Environmental Specialist* in ihe 
course or earning out the Data Base Development 
Program and ivlt|t the computer center naifin day- 
to-day operations. 

Send resumes to: ' 

Global Weather Dynamics. I nc. 

. 2400 Garden Road 
Monterey. California 9394 Q 
At ten dan; Louise Gates. 

Telephone: (408) 049-4500 . 

Global Weather Dynamics, Inc. is an Equal Op- ■ 
Dortunflv/Afiirnuiivc Acl|pn Enudover. ... 


ularly valuable. Contact Dr. TvT 

USSSfSSSS 1 M, “- 

UoriEmplo^pr.^ 1181 

J^Prop^oa Laboratory Comparing Analmf 


i die Ocpanogra 
■ oratory, C4ufo 
; Milan requires 
ence or re la let 


ENDOWED PROFESSORSHIP 

IN 

NUMERICAL HYDROLOGY 

Prate MorxwS 5S?£ n ® are i? vlted tar key Position of leadership. The holder ofje 
aS inraJSnJi f b ® ex P fl0,ed to Provide leadership In research, graduate teaching ■ 
dub XSf h ! d ,5¥ w,th 0th8r dB P a rtments and research entlllas on andoff-c^ 
demt^f iSft h ^. haV S. a dootorat dd 9reo In an appropriate area and must W® 
meS m ? ,n the research afeae of numerical and/or sfatls^ 

SS? SJS&m P BU( *} areaa 88 Wled by siirfaoe hydrology, graundwaler hyj ; .. 
hSarcou8^r B te« dr ?^K rlVei ! f nd coaat al engineering, mlgratlOT and dispersion^- . 
as a a . olher 7 ia ' bydrotogy, real time hydrologic forecasting, 

addr^Ms^f thSr 0 n88r 8 dealrab!e - Nomlnattona and applications with names 
aaaresses of three references should be sent to: - .. . ^ 

. : A saia tant pean Gqry ,G April, College of Engineering 

' THE UNIVERSITY OF ALABAMA 


:, Alabania 85486 ; 




^X'rity 6 vd |rrj. - J — ■ - - 

: I; v' ::i V ' 


December 20, 1983 EOS 


Announcements 


A call for popers has been i»ucil An llie 
Imemational Symposium «m Rtvc.ii I.iveMi- 
mnnns in the Zone ot Aeratum (IU/.A). to lie 
^October 1-5, 1984, in Muni. li. Wi st 
Ctcmany. The syininwiiini will uiiilrrMinr 
tht importance of iniertlisriplinary (imiiiniiii- 
ynon between llie lidds ul agiitulmir. Imh- 
KKbemisiry. ecology, gawliemisn y. K r«.l.a K v. 
yrodieausiry, hydrology, raH«i|w li>iln .lt*- 
„ microbiology, soil sciences, am! waier if- 
iSmesinihe research of the iiii«.uiirsin-il 

Tmong the topics ptiiuuwl fur tin- mealing 
n new research mclluuls, ti .ms|iuri ami 
njme interaction, efTecls oi land use. ami 
moikling. Also planned are ivm k>!iu|>s un 
masuring techniques mid applications uf mi- 
ooooinpuiers and several field trips. 

Sdentiiu wishing u» present .■ paper slum Id 
nbmii a onc-pagc summary in Knglish iui 
I an than January 31, 198-i. tn 1*. Udliilt, 

EIZA Symposium, Insiinit I'ilr Wawcrt lieinie 
dtrTU Mflndien, Marcliioniiiisii. 17, l>- 
8000 Munich 70, West Gcnnaiiy. l lie syinp»i- 
inm is sponsored by the department uf hy- 
drogeology and hydrochemistry of llie I et fi- 
nal University of Munich under llie 
pmmageofK. £. Quentin. 

Seismic Deconvolution 

The Society of Expluraiiuu Genplivsu isis 
rSEG) Research Committee is mg.ini/iiig a 
vwlshop on seismic decim V, limit m in Vail. 
Colo., July 17-20. 1984. Aiming die lupiis it, 
be Featured are multiple attenuation, pi .un- 
til deconvolution, model validation, w.ivi-U-i 
trdmaiion and removal, and i|iiamiiatixc- 
morores of success. 

file program will include invited pieseni.i- 
lioraiinl coinrilmlcfl pusiei papers. Pi iuiai \ 
will fie uu real data rases. Flu, si- 
wisiung to present [insier papers slum Id send 
SMfcw&luj jum 'I'roitel. A nnun I'nnlm • 
U.^tscardi Geutcr, l*T)rn i ,x 59 1 . 


Mars Workshop 

for M:irs II" » wurkslinp t„ ,,i. 

pnute the future „r inunuril missions m 

IHQW c be . ,C, 5 l iH . July in- 
U984. Following m die the 

use for Mars Cnnfemit e." die wm k- 
|*P ims to pmvide a cuudiming luiiiiu ami 
r,, ‘ ‘Iwwimeiesiwl in manmil 
' misstuiis Haul cdliiiii/aiiini ni M.uv 
topirj im liule u.iinaimr.1 pretui 



JE M , | ir _ n 1,11,1 deptu In r*’ systems; 

For nn-m’ ,an< Mailimi res. hi net. 

S SS'ln 11 ! ! l ‘ ,|a,ls ,lw ' w«k- 

5»ric aiiil in' 1 m 11 '- 1 l,H Ai- 

5C S m ,kiic 1 U > s,ts - I'nivuisiiy ul 
.(XHHHOD (telepfimie: 

^.cbsoUsn a, 'V 1 '-°- " ,,x ,|H77 ' 

idesof’ n ■ IS r l, “ ; ‘ CU, ^ ,M! Fitr sulimiitiug 

a * ; abnraSnn7 |,rt ‘ su, , 1Ul,i, tin - niet’l- 

^ June ] pi!!' I^Ffglstriiiinn fort its me 

150 penoni^ 1 * 1 ' 51,10,1 W '^ l, » 

^ofth !?!? 1 '"loruiiiiinn on die Mars In* 

“^related , ' V.‘ f unlvcrsu y l,,lirs « **n 
^hatjuii Mars colon i/ai inn, write in 
110 8. Elf 

For ^kshtip 1 informal ion. 

Meeting 

h f ^ ecn issued f ° r d,e 

SE; JC ' “PhysRa! Society (KGS) 

h5 ekl J l, !r p-Augiist 

a a ‘ N f U ' ,e ’ Be, 8 lum - Some 

}* E «emalGe n nb '■° r ^ sha P s organized by 
K tfdi* meeiiSi 781 ” ? ecli °n (section 3) as 

^a.&f^yteoFiou-rest.o 
Sjacii for ab „r m ad mt ; fo1, 8ubmissin rt 
M 15, 1984 A,u hc ^ ssinhs tisl ^ below 
^vots. ' "flares* inquiries to the 

Gt "l> l| y,l™l Indict. 


Inmisphi-i.-L tHipImg i iigj, LaUmdcs and 
I nssilik- Solar Wins I/M iigneiosphere InRu- 
eiice" is being Minvencd by D. Rees. Depart- 
ment **t 1’hysks and AMmimmy, University 
Cnllege. Gnwi-r Sued, London WC12 6BT, 
UK, and l*y T. Killeen of Ann Arbor, Mich! 

“ I-iiiiiic lliiuctaiy Missions" will be con- 
vened hy I- . M. Neiilnuer, Instilut f. Geophy- 
sik uml Mi-u-orologie, Uuiversii. zu Koln, 
/.ulpiclieiMiasse, 49. I) 51100 Koln I, FRG; G. 
Ni-iikinn ol Wessling, KRC1; and V. W. Taylor 
or f hdnrd, UK. 

I he win kslt,,|i "M.igueinsplicric LfTecu of 
Seismii At tivily" will he convened by F. Le- 
leuvre, UKI'E/lINRS, 3 avenue de la Reclier- 
i lie Scieiililiiinc. V -1 50-1 5 Oi leans Cedcx, 
France, and by M. 1$. (inkbherg of Moscow 
USSR. 


Meeting Report 

Predictability of 

Mesoscale 

Phenomena 

The Symposium on Predictability of Meso- 
scale Phenomena (DMS), held at the 1983 
IUGG General Assembly, addressed two 
quesuons: (I) What mechanisms control the 
predictability of mesoscale phenomena, in 
particular quantitative precipitations? (2) 


Over what lime interval can these events be 
predicted? The papers presented were relat- 
ed more to the first question than lo die sec- 
ond, Two sessions were organized. Session I 
was reserved for the meso-a type studies and 
session 2 for the meso-p type studies- Space 
does not permit discussion of all contribu- 
tions. 

In Session 1, Zeng Qing-cun and Rone- 
fend Zi (People's Republic of China), using 
shallow water equations linearized with re- 
spect to a steady zonal flow, defined three 
types or instabilities which may develop dis- 
turbances (in the pressure-temperature inter- 
acting fields); (I) generalized baroiropic in- 
stability, (2) Inertial (symmetric) instability 
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and (3) “supercritical ly high speed instabil- 
ity". Kerry A. Emanuel (USA) described a 
similar symmetric instability for a moist case 
in terms or Lagningian parcel dynamics. 
Emanuel's analysis differs Tram the classical 
analysis of convective available potential cner- 


that the so-called Conditional Symmetric in- 
stability (CSI) is responsible for the organiza- 
tion of the precipitation of frontal systems in 
quasi 2-dimensional bands parallel to the 
front. The author showed that if a numerical 


cycle (or modulation) of convection intensity 
often observed over the Great Plains is a re- 
sult of a topographically induced conver- 
gence held and a shallow jet east of the 
Rocky Mountains. A boundary layer model 
applicable over complex terrain has simulated 
such a diurnal oscillation with an acceptable 
accuracy. 

A similar topographically induced phenom- 
enon was described by Tsung-yao Wu and 
Shi-ting Wang (People's Republic of China). 
Using Lorenz definition of the first and sec- 
ond kind or nieso-ct flows predictability, and 
the fact that disturbances within those flows 
cuuld be better simulated knowing initial hor- 
izontal wind conditions (Doppler radar), Tzvi 
Gai-Chen and Robert A. Kropfli (USA) tested 
Gal-Chen’s model against boundary layer 
data. In order to make that technique viable 
die authors indicated that die radars had to 
resolve the PBL with at least 15-20 vertical 
levels. Sun Shuging and Tien Sheiig-chun 
(People's Republic of China) emphasized the 
role of the low-level jet in the formation of 
heavy rainfalls in China, namely some wind 
pulses measured at a mountain meteorologi- 
cal station near the jet-axis. The authors sup- 


posed the development of a inesoscale wave 
widi a large amplitude, a few hours nerinrl 


simulation of the development of CSI is per- 
formed in a fluid with constant shear and 
static stabilities, the flow evolves into two rolls 
aligned along the front with opposite senses 
of circulation. The rolls are separated by an 
updraft zone. Two papers (L. Dell’Osso of 
Italy and P. Albert of Israel) were related to 
orographic fairing. 

In session 2, Erik Rasmussen (Denmark) 
showed that meso-interactionj rather than 
barodinic instability is the cause of polar-lows 


gy by the fact that the displacement was per- 
formed along a surface of constant angular 


momentum (rather than in the vertical). Case 
studies of slantwise moist convection show 
that moist adjustment in the barodinic atmo- 
sphere proceeds in such a way as to drive to- 
ward zero the total potential energy (maxi- 
mized hy displacing the parcel along a sur- 
face of constant angular momentum). 

Another paper (C. A. Nash, UK) suggested 


development in the Norwegian Sea. Juan Payle 
and others (USA) suggested that the diurnal 


widi a large amplitude, a few hours period 
and a speed of 80-1 00 km h~‘. 

Isidoro Orlanski and Bruce Ross (USA) 
presented a 3-dimensional simulation of the 
evolution of an observed moist cold frontal 
system emphasizing that on its mature, quasi- 
steady state the maximum vortidty line as a 
result of a negative feedback mechanism. 

This mechanism inhibits further vorticity 
growth without requiring viscous damping. 

W. R. Pelder (Canada) and T. L. Clark 
(USA), and W. R. Peltier and G. P. Klaussen 
(USA), using different versions of Clark's 3-D 
mesoscale model simulated downslope wind- 
storm evolutions and the collapse nf finite 
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amplitude Kelvin- Helmholtz 2-D wav« f r„ 
Reynolds m..nl>cr fie > 250) respccdvS^ u J 
2-D wave seems io collapse when the ft,' ^ 
ber falls down from S00 to 4s0 The 
downslope windstorms were explained hv a „ 
overturning of the sirpum I 1. __ ro “VM 


.U 1 .C.I I. 1 AI when a level of mean flow mSa 

"P"* 1 "- lhc , ■» over moon, aim nSS 
phfy resonantly bm only if th e height rf? 
rnttcal level above the ground Is three- ™ 
fourths or a critical vertical wavelength 
I wo tilt I like to acknowledge the (ravel aj. 
suiancc provided by National Science Fo un . 
dation gram ATM-8219173. 


This meeting report was prepared by Andrf 
Don cat id, who is with the institute of AtmmtAm 
Sciences, South Dakota School of Mines aXl 
nology. Rapid City, SD 57701-3995. 


Dissolved Loads 
and Water Quality . 


The 1AHS Symposium on Dissolved Loads 
or Raven aiul Surface Water QiamkWQwfo 
Relationships took place in Hamburg, West 
Germany. August 16-18. 1983, as part of the 
1UGG 18th General Assembly. Coconvenon 
B. W. Webb of the University of Exeter, UK. 
and R. A. Gras or Electricity de France, delin'. 
e . ale “. lo P‘ cs; “Spatial and Temporal Varia- 
tions in Dissolved Loads and Solute Concen- 
trations," “Solute Sources, Budgets, and De- 
nudation," and "Applications of Surface 
Water Quantity/Quality Relationships". 

From the range of field investigations dis- 
cussed, it was apparent that different per- 
spectives on the symposium title were being 
affected by scale and academic ideals. Thai is, 
intense and detailed studies on smaller waier- 
slicds were advocating study approaches radi- 
cally dincrciu from those interested in mac- 
roscale (bastuwide or global) analyses. The 
former become imbedded in assessing chemi- 
cal processes and in formulating causal rela- 
tionships for observed dam. The latter tend 
to rely on empirical tin la-analysis techniques. 

A wide disparity uf opinion was expressed 
on the forms iff concentration-discharge or 
load-discharge idatinnships to be applied. A 
few purlicipunl.s questioned the usefulness of 
even formulating .such relationships. At any 
rate, pm lit q rants of Lists vyinpuffum ex- 
pressed little interest in the cusLelleaia*"***. 
■urw,TTP1*TIII.IIItyl!!nn programs 'rt 
to (le\< lo)i u.ide-oll.s Ijetween costs and accu- 
racy of desired information. Jn the opinion 
of this rc|Hiiicr, this key issue sftouid take 


precedence over the somewhat academic but 
liilere-siiug deliberations which pervaded the 
symposium discussions. 


This inerting report was contributed by Timothy 
D. Steele, who is with the Engineering and Envi- 
ronmental Science Division of ln-Situ, Inc., 7401 
IV. Mansfield Ave., Lakewood, CO 8023?, 
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Aeronomy 

BUD Ccopoiltion 

STUTOSrHZRlC so, at nicht p»h bm.looss 

J.r. audit (L«b3r«tolrs da PhyiLque ae Cbinla da 

ruiMHiiti 

COCO OIL USB CEDH, rSAKCS) , P. RLgaud and 
D. SquEsta. 

Initaapharlc NO, uaa ruaaurad ae alghc by maini of a 
billMo-toma ipeecnioatar pbinctng at a bright riling 
it luting tear in tha 440 na rngion. Four flight! utra 
mil troa Kay 1976 te Saptaotaar 1981 . For eba lair flight 
no «rt let l profits! of cha HO. ntslng ratio wars racor- 
drd wirbin a t Loo apan or no bSura. The two profilEi 
bit, Uaacleal within tha arrar ranga and cha auaraga 
prsflla {■ In good agraaiMiii with raaulea of previooi 
fllgbta. 

Iha B 0 . nixing ratio locraaxed froa about 6.1 ppb at 
28 ka to* about 11.3 pph at 33 kw- It favourabLy coaparaa 
with thaotatleal predict lorn abova 10 km and with ob- 
■■nnlDu of HO - NO * NO, by aolar occultaeloa. 
(Stntoiphara, Nitrogen dtoxyde) . 

S, Mophya. Raa Ataoa., Papar 3D1B51 


Electromagnetics 


0720 El ao trm ignat in Tbaory 

ccgvtcnoj tn cimsuH hopes or ihhuced earth cuhbeht 

B. V Bnaaira (Dapartaant of Arobitaolura, UnlToreity 
of Edinbwgb, Edinburgh, U.K.) 

the phjaloal Intarpratatlon which Price (1990) 
ttlMbad to tha aolutlona of tha pra-Haxwall aqualiona 
la aiBlnrd and tha validity of linear circuit 
ualegioi to the probln of geoBagnetlo induction la 
liietluai. If Induced Earth ourronta are aololy 
dlfrailte, than geoaagnetlo Lnduullon data abould be 
uplluble In tana of near- Held aoat taring theory . 
Strmr, if the Earth' ■ Induo tlve reaps naa csaprlaae 
alio ■ oonvaotlve ourrent node a Id liar to * linear 
eimlt, than a aora ganeral formulation of tha 
ItdKtlu problon would be required. It la shown that 
the latarul night- line Sq ftold oan be attributed aora 
eielljr to transient Induotlon effects than U the 

J lital linear elroulte prapoeed by Aehour and Price 
( 945 ). 


v 1 "® 

* qwtp wnnsni |i|||| ki i ! tuitk.-Ki i k 

SHTOia BT STRIPI AMD M^DTttSIUU 

* Uilieli (Glare roaignatlc Ratal tch Dapartnant, 
"JUDit Davalnpaant Authority, F.O.B. 2230. 

31»l Balia, leraal) 

m (phyalcai chaocy of diffraction) la 
wild to tha high frequency acet taring of a 
5*“? ■“etromagnatie wm by a perfectly con- 
“""f Itrip. Claud fora aapr-ieloae «i u 
«Ulnad for tha-tar-RSttarBir-FtaU In Cha TK 
“ W cun. Theaa uprai.ioni an cnntlhuns- 
“ * r “ ta l Incldtnca and unifan In the over- 
lipping trualtlon region!. They tatind the 
jUiM fora roaulta of Tlberlo and Kouywnjlan 
THa Etrletljr graalng to nearly graalng tncl- 
i«a. The caaparieon with nuwrical raaulti 
« tha aoaant cat hod abom that thaaa 
Rpraiilou fumlah an axes llant Ugh-Fraquancy 
•nroxlutln to tha exact an tut ion of tha atrip 
J">»ii». The nanlta for a atrip an thoa uaad 
J !*LE r IfJ nB ,Mlf,U of backecatterlng 
iS** 90 . dlhodral, 

^.r Pap*e 3s 1316 


0780 Scattering ! 

SCATTERING^ KETH0 ° FM TBE REIVED MWR PPCCN IAU 

^ ,,h !r.^ rat,Ch ' R * dl ° S “” rth Uboratorie., 

Kaihlea. Ibarakl 114. Japan! 

Aeauapdona Of rainrui rata and rain sttanuatlon 
being deecrlbed by log-noroal dlatrlbutloni lead to ■ 

Pr!d£eJr. °. f lh “ pou,r r ”° " ln •tattering, 

r rad la tad valuaa agree quit, wall mb the :-w„i 

ajpattaental valuae of a rain ataltar exp.rlnont at 
IA.3 GUI. (Prediction, rain acaLtarlna). 

Sad. Scl., Paper 3S190B 

0790 I net run en cat ion and Tactuilquaa (Radar Kateoroloicyl 
3-RAND RADAR DIFFRSEXTtAL REFLECTIVITY HEASUSBHENTB 
IK MULTIPLE POLAHIZATKiN P1AHE9 ALOW SATELLITE SLAHT 
PATHS 

R. E. Harahall. T. React, E. A. HanuS, D. P. S taper 
and J. H. Andrews. (Batalina Conaunlea Ilona Group, 
Electrical EftginaarLng Dapartnant, Virginia Polytechnic 
Institute and grata linivarilty. Btackaburg, VA, 24060.) 

A novel approach to nakJng differential rei lie Li wiry 
BOeaureoenta ln niltiplo polarliatfon planis hae been 
proposed. Thle paper deacrlboi a varaatlla teehnlnue 
ualag a aachanieal polerliatlop aulcch and cha 
■ysraaatlc arrorn In dlffarantial redact Iw tty 
Baeeuraaenta which result. Initial reaultn of 
alaul rensoue g band slant path oaeauraeanta nf 
attenuation and depolarization at 11.6 OHi and 
dlffarantial reflectivity aaasnrensnte at 2.B GEx 
ualng a flow polarlxnfclon twitch are presented. 
(Tropospheric propagation, radar natenrology, dual 
polarliatlon, differential reflectivity). 

Bad. Bel., Paper 3BL101 

Exploration Geophysics 

0930 Hagnatic and electrical netbode 

REgPOHBE OF A CURRENT LOOP ANTW9A 1R AN INVADED 

BOREHOLE 

H.C, Oiow (Bchluabergar-Dol l Baeaarch, P.0. Boa 307, 
Ridgefield, CT 06677) 

Tha problea of tha radiation of a current loop antenna 
in ■ nultLcyliodrlcal aidtua le latnulaced aaactly in 
tarni of an integral, lha integrand la calculated ueing 
an Irarat Lva arbene mklng tha Lntargrel aora tenable to 
approx lut ion. Thia cloialy approxlaeta* tba reiponli of 
a diolactric logging tool such aa the deep propagation 
tool l DPT) or an induction tool in invaded boraholea. To 
gain tore phyaical inelght into the wages , an aayaptotic 
approxination or che integral It derived. The larga 
paranetir for the validity of tbli approx inae loo ie Lha 
ratio of tho lovailon around the borehole. An llarativa 
■cbeaa la deviled ta caopulo eye t eaic lei ILy tha 
approxiaecion for an arbitrary nuaber at cylindrical 
layer a. Tha nult [cylindrical layer nodel li a good node) 
of rhe (nvaaion aona, borehole, and tool houiing, Tha 
final approximation to the aiiauthal electric field 
contain, three tore.. The firat term r.ea.ble. tha 
roapunae of a current loop in ■ hoongeneoue nadtua with 
electrical properties of lho outoraoit nedlua or the 
foraetlcn. Tba higher order tarni are Inprovenent a . Tbe 
approaiaetion le bettar .at lower frequonclee, iaplylng 
that it la also good for the induction togging tool, 
GEOPHYSICS, VOL. A9. KO. I 

0936 Satanic nethoda 

TRE BBLAT 10N9HI P 8ETUEEH "PIHECT, DISCIEtE" AND 
“ITERATIVE, CONTIHUOUB'' ONE-DIXEHB I0NAL IHVEUE METHODS 
Saaual H. Cray lAaacu Production Co., P-0. Box 391, 
Tulaa, Cit 74102) 

Two dlecinct approachos to aolvlng cha one-dinanaional 
■ eianic Invaras problem are cuopared. Thaao ari (1) tha 
“dlrort" nfthnd of Cuuplllaud (I9bl>, applied to 
dlltiatel? ■■■rving aadia, and 12 ) tha "itaratlva" 
aathodi of GJavik at si >1916), or Cray and Hngln 
( I9B22, applied ta dlascaealw a r L i varying 

aadia. Then two approach!! arc ibown to' be ovuivelant 
in two f apart ant rfepect*. Firec, each aetfcod mi he 

rucowerea tree cne other |a. lM lue 4la-tetUed-reral.il 
of eh. direct aerhodj. Haoosd, bea.ua. of me Ural 
aqai valaaca , each ucthod ueaa cha aaua auounl of 
Inforaation In racoon ruct lag a profile tn a certain 
depth ■ or travail Lei t Into lha ucdiua- Thia 
intonation ii tha reflection deli received for lloea 
leaa than 2l. in particular, naither approach ueaa tha 
"radandant data" racalvad altar tine IT la an inversion 
for a prof 11a which ii known to very only far depth* 
which ccrraapogd iw crawaltiaa-T.-In chi* aaaaa-tha- 
Mthoda are ae cc.ntaicel ae poaainlo, uilog tba BinLnnn 
amount of information required lo solve rhe idealised 
problOB. 

Tbs key to relating cha discrete, direct inversion to 
the cunt inuoue , ItarlCive lavoraloa ii the Brenner 
C 1931 1 aarlae for tha raflacted wave field, By ulLng 
thle aarlaa, It le poiaibLe to ihnw that tha equivalent 
inversion nethoda invart lha lane aquation for tha 
unknown aeouitio Inpadancw variation!. The dif ferine* in 
the approichai uead to aolva this equation ie analOBOua 
to tha difference batwaaa aolvlng ■ eyataa of linear 
equation! "directly" ot "itarativoly." 
GEOPHYSICS , VOL. 49, NO. I 
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S3 JO Electric field. 

VEUKin SPIKE AT »E FOLEUaFD CDCE 01 THE AUtOUL ZONK 
0. de le B*x'i)evdiera (Fed la Hir.lt. Lebaciterj, SPI 
internet Lanai , 311 Eevenewnod Avenue. Hmla Perk, CA 
94025! and B. a. Heelle 

DeL* frem ceardlneLed abieivstleni af the Chstenlkt 
Incaherent -etel ter radar end the Aiooephera Zeplsrir-C 
eeullile ere exxeined to eludr the poleward edge of 
ihe auroral ions for one pass tn the naming eeclnr. 

A very inrene*. ipikellks electric field te eeen el 
the boundary belveen the aurerel ions and ihe polar cep. 
coincident with the convecLLon rtvereel. the particle, 
daiecior data are censterenL aiih ms preeince of s 
pair el app-.Mielf oriented potential drape parallel to 
tha Bsgnetie field. Then patent (ei drop* ire el e few 
hvndrtd electron volte, end their direction le such thel 
ii 1 p ei.ewt n eina electrons are *• — ‘•r* , *d w the pole- 
werd elds *1.U )i^eU..ted m Lbs equstorwerd eld. of tha 
• Uctric-flaM apIVe. These observations era exeninad 
in the light of recant theoretical Invalt (gallon, thet 
have abnwn that parallel acceleration can indeed be 
arpected to occur in tha rag Lena of Larga velocity ahaar. 
lha CheLanlVa date euggaet that such eplkea nay occur 
repeatedly at the poleward edge ol the dlliuae aurora, 
but thet they ere t« l (ln.il In alther tlna Sr apace. 

. (Klaatrlc lleld^are, current*, auroral aane.) 

J. Oaophys. Zei., Spaca, Papal 3A1B39 

5520 Electric Field! 

THE PI ASHA HAVE EHVIftQNMEftT OF AN AUNORAL ABC: 

ELECTHOSTAT ic ]0N CtCLOTROH HAVE 5 IH THE DIFFUSE 
AURORA 

E. A. Baring {Physics Dapirtmenl , Unlrenlty of Houston, 
university Pert. Houston, Ti«4S. 77004) 

Enlsslons tn*t ippair to hdvi t>ein electrostatic Ion 
cyclotron (EEC) waves have been observed at to altitude 
In the diffuse aurora by a sounding racial ply lead. The 
rocket was launched Iron Pot er Flat, Alaska, at -Z03D 
HT, The fllgni successively traversed -10 In of tna 
diffusa aurora, 1 dark region, and a quiet AD kR auroral 
arc. In the diffuse aurora, peaks were observed In the 
power ipactrun of tne electric Held at frequencies near 
the hydrogen and oiygen Ion cyclotron frequencies. 

Doppler shift and polarliatlon analysis nave been per- 
formed using EIC wive ipitirun paraneiars derived fron 
linear theory. Both analyses mulcaiad that these 
aalsiloil had propartlat consilient wltn tnaie oipected 
for H f and 0 EIC warn. Taken together , ina two analy. 
its Indicated that bath mission binds wire dui ta navel 
propagating Doln up and down tha field Itna and eastward 
parallel to tn* poleward boundary of ihe dlffuia aurora, 
Thu large local cold plain dimity and resulting large 
Landau damping require that Che source be local . Free 
energy for cha waves was apparently available In tho 
I vk/a‘ downward parallel currant density which was 
Inferred fra the oagne tome ter data, log presence or 
the wave* indicates that this current was being carried 
by less than 2 t of the plasaa. presinably In lha form of 
a field aligned Dew of * lac trims wlin energies of 1 few 

J. Ooophya. Mae., Space, paper 3AL9D9 

DM6 lenoipherle disturbance! 

UfTZ FACTION OF M ACMJSIIO NAVI OF ARTIFICIAL ORIGIN 

Vim US lOUSPHEHE AS omhvk by vsbtical hf boundiim 
AT TOTAL uniCTiOB urns 

E. 11 hc (Cooalaiarlat A l’lnargl* Atoaique, Labors toi re 
da Mtaetlen at da Mnphjalqua, B.p. n* IB, 91680 
BrvyAras-la-Chltel, Franoa I- 

Intaraotlan of a praieura wsva with tha ienoaphara . 
ebiarved by vertical HF total reflection la daxeribad Ln 
taroa of chxr enter Istls chansaa in tha acho phene path, 
■roup path and ixplituda. Tha InUraetlen alee preducaa 
dieter Uen of the frequency aadulntlon *nd antelope at 
Hu echo pulsia. Ohearvatlona of thia . InterMtloi ere 
preeented Tor eeoueUa warn geesrpted hy ground level 
explosions. 1 bpirlaimt oaed <Hoiei*n pulew at 3.41k . 

and 5.060 Mb raflacted An the E and F re « Lor». Since 
the Interaction laets only • Few aKOnda, tha aoundlng- 
date hara been axaljkad for each pplsa, Individually 
recorded at tha fraquanay «r SB pilen per aacond and 
dieltlaad with • group tine resolution of 0.S pa. An 
■nalyaia of all tha Bounding parwetora bae baen per- 
fora id to date rain* tha profile of the ionisation 
ripple produced bgr the aoouxblo wave In thf lamaphare. 
droop bids aeaeurtaenu of the pulse aerie* and a sound 
■ speed aed.l are Used to ratrlsvs padisht thUfOi Asrlng 

nrtlual ptopa^Uen at ttia rlpplo. Mian leMiphario 

oarrature la not elplrinant, tha tins. dlatrlhut ton bf. 
lha inatHtanaeui freqosnnids wlthlh tha pulea la 
ev pro send tn teres of tha electron denaitj preflla , 
gradient at tha rafldptlon laval and thia la Mad to 
'itorov* tha racenabiMtetf profile. Tbar almlauoo 
reaulta of Ihp rlppid affaoW on tbe goto groep path. • 
nhaae path 'and upUtude are coape red yith the axJHTi- 
aantol data - 080 'found to ba In « 9 «>d agreOAtot. The ripple 
travail in to* * reglob At 300 a/o end in the F ragioa 
at BOO a/a. - It le einueoipal end oheraqterlaed py raUM*p 
altitudes pf 4 end 0.B X with wavplangtha of S end 8 Ira 

srxw3.»u . 
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uia Fhi-Fi&nck-Insillut fdr Aaron cnir lon.-sprerlc tenter 
weir Trcosj , loriny oh 9 fa center igfil. Hvo heater 
carrier frequanuy, 4 . 0 b Hm, vein arpl ltuic-nAlulatn] with 
a »t tf four frequunclea: 175*. , Eg;? «rj 41.5 Hi. 

The aatolllte dote-.-lod oil Uiew fin-i.nimtol Fraquunclf ? 
plus lurronlDn of the H: eni Hi cieip:r.cnLSi 
causol by ir.e nonsimwi'lal ci'^ulaiten of ite carrier, 
OioracU-rlsUcs of Ite Slgr.al reuolvpc Blor^ the 
Miolilio track are in approiinoto a^rtiT-cTit with Hie 
results of tlj-cc-ih-nslcnat ra>- tracing oppllcd to a 
owdel of in? ienuaphere arcw-l Tras.-o, The tiro 
dlsf-rsirn «( the signals Is teal Il"-i wtln an 
lor.f.s[hertc unnsiiy roiol tstel cn real -lira ifsia with 
relatively lew poab valws. UsarveJ nigral levels have 
to*n tranafemed to power flui by usirg u plana dl|ole 
theory arvl wave-pclirluLicn In forest ion c-EtalnH frin 
IR» 3-D ray solutions. Through the uw of a 
nignUoplaKa dipole tr*-;ry Ter the ir.luc*! E/E-rogun 
cureot, the clrwrved levels era f:u>j t*i cciresi*. i«j 
raliatton creat>.-i b> elie.-Uve dlyole current’ betuivn 
about 1.0 and 10G A. Ihe if metrical optl.s cle-.ry ati.> 
(red lc ts tw.‘ litu». lor.a fur rays rca:htr£ 3 elvers 
smell lie point r.ear tte i.oiir tin 1 1 01 ir.e re-cep’, ton 
K>r,a, sr-i a r.ortiwrn llnlt c'.rresfr.utr^ to o raustlc 
surface. The fre-;u«nc1os of signal iVtea otfurnd in 
uiia region are else peti'.tvl b / »’« ge-r-tr 1-:sl op-’l-.-J 
toeor,. Bui u.e M. depths are r.si. S'.r utter ejua f r-.-x- 1 
cbiervat Ions ccrresford to source region cjrents of 
about 1 A cr less. Also the flF wares otierrol cn the 
grouvi hare different hamhnic signal ratios arvi ci*:n 
xioller nuctoiilcni than those observed cei ISIS. 

J. Gsophys . nee., 9poc*, paper 3A17S2 
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Planetology 


Hi' 1 Uruiphtrat of Planet* 

NBI EHPISIOU. 10010.3 OF THE n. r .TTK'T TTHPERATITIP AW 
DEI3ITT IN THE VE.UA I'-WSPHRE WITH AFPLKATIO’I TO 
TRAN3-TZy.XI4.ITOA PLOW 

y. P. the is (Letoratsry for Flauiarr Arnoiphaisa, 
SkSI/CoiJ.ri Space Flight Caotsr, Craanbolt, HD 20771), 

L. H. trace. A. f. Elphlc sal fl. C, -Jir 

tha eanilnulni riia of perlxpiit hn allewsi cha 
Fiensar Pafiui Orlltar In eocouotar ml region* of the 
lau. laneephara this wan net aasyle-1 nr tier wHan 
pnpulslon vn being used to ralntaln periepala deep in 
cha lenasphara. Be have asp loyal the Crliter Elect ran 
Tbsperetute Proto raseuransma frsa tha firat aaraa 
Tamil yeira (Dacaator 1978 - Daeiator 1992) to Zaviia a 
new asplrlral oedal of alackna caaperxture, T , and 
deoalry, M . Papirtlog Inn o-jt earlier bm of 
spherical Earconlce ta describe tha aolar xanlcb angle 
varUtlona of * t (Thala at at., I9BQ), us find that 
ihi a aora enaplata dsea sat can to- daecrltod tot tar by 
error function* and sxpooonc tell, in aolar ■antch 
angle, and power law var 1st lane Is alcltuda. Thle 
nc-fsl rapraxama a alBnificam la prove sent osar the 
pravleoa .udali aa It alien lha ina and duak sector, 
to to aodallad leperataly, prowl dl«g Hie raallsLtc 
rapxasantatlena af cha gradta&ta near tha taralnxcore 
as well aa cha vxrlakloo of tbHO greiianta with 
(itfLuda, Kb a^toy the.e oi.li to per fora a two 
di as nil oral aolutloo at the amnto aquation (or cha 
nlghtusrd ion flow velocities that era to Hand ta to 
large Ey reipnnilbl* (or Lha ulalnawt of tha night- 
alda lonoefhers, lha nlocltl.i at the tinliuter rlaa 
(roe the n rut re 1 etasepharlc Vlad velocity (-HXWeec) 
ac 150 to to a paek wsloctty eueadlng I0H a/sec atom 
500 ka, ie ganeral egraeeeat with PV0 nexauraaeata »( 
Lon drift in that region. (Mill, tone* phiis, Fanee) 

A 9AB/HKC Aaiarlata at OBR. 

J, Caaphye. Boa.. Space, Faper 3AIS41 
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Geotectonics 

Volume 16, Number 3 

Rudnlk G. B., Melankhollna E. N., Kudryavtsev D. I., Lomova 0. 5., Safonov V. G., 
Shmidt 0. A. Material com position of the oceanic crust in fault Emperor and 

Murray fault zones (the Pacific Ocean) 

Kogan L. I., Zouciislialn L. P., Shmidt 0. A, The tectonic structure oi the Hess Rise 
fn the PnclHc Ocean (according to data ol deep seismic profiling by' method 

of reflected wares) 

Isliulln V. V. The Red Sea rift an ils role in dislrlbution of Fc-Mn mlneralizaUion 

Golzhevsky A. A. Faults on the Ukrainian shield territory 

Zolotarev A. G. On indications of the newest vertical movements of the continental 

plains relative to altera lions of the World Ocean level 

Zverev A. T. Interrelation of rccenl, newest and old vertical tectonic movement 

of the East- European platform 

Bocharov 0. V., Gusev G. S., Esikovn L. V., Spektor V. B. The map of recent ver- 
tical movemenls of the Yakutsk ASSY territory 

Maksimov E. M. On methods of the formations] analysis of the platform deposits 


(on the example of the West Siberian plate) 

Dobrzhlnefskaya L F., Ex V. V. Mclamorphlc rocks in melange of (he ophlolltic 
belts ol the Lesser Caucasus (urachishclic Adzharis) . 


w. vmmmm ^U| W\4||gi|V||V CSUCiliai 10 J ■ I ■ 
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On tectonics of Ilia Shakhdag synclinal zone oi the Greater Caucasus . 

Kornev 0. S. Anomalies and structures of the Azov- Black Sea region .... 
Antipov (A. P. Tectonics of the sedimentary cover of the Japan Sea parts adjacent 
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■njUAL INCIDENCE LATCHED SYSTEM STATS- STICK MODELS 
YHILH I NODES AMORPTIOM UISCH 

finjjjui AilmaJah (Fartirlr Uni varsity Southara 

CiIIEotbI*, Lai Angola ■; presently Union Oil ar 
California, Brai, CAI Jerry H. ifandal 

V* show Now to Includa •fcaorptlon of facta In a no rani 
Incidence atilt-apaca uJa] of a laynrnd nlli lyitaa. 
T»j Bjdela an dlacuaaed: a convolutional Itaxe-apana 
aodrl aad a Ji FIs rent lal-dalay atata-apare aodal. 
(aiamiva result! ara praaantad fur cha laraar nodal, 
tifi'aaaai only fsiaulailva raaalti ara preiantad for tha 
lit tar. 

Tor Ihn coa/olui Lanai ataia-apaca aadal «a develop 
•Dior prion iapjlie raapoaaaa in clnaed fora for 
Gsosalau aad aaponantial absorption operators, 
limitation remits droonscrsls that ah la and, I tiaa tha 
dealrad li.v-paia fllcarini afreet of a tyitoa u[(h 
ahaorpe ion la* in*. 

The dlffarantlal-dalay atala-apaen aadal daaa not 
appear to N*o bead applied balnea fn the nntxt of 
•el Bale ■il"l Irfl. tf.. auiifaat II ti a uaaliil ..del, 
GK'JPIITJIL-I, VOL, 49, Nt». ] 

0910 EaLtalc aathsda 

AmiCATlOIS or OPERATOR J5FARA7IPN IN REFLECTION 
9EIIM0UKSY 

David L. Broun (Taraarlv Dtparcnont ol Gsaphytloi, 
Hanford Unlraraicp; preiantly Depart amt of Applied 
Hithaaat Lri, California Inalltuta of Techno I aey . 
Taaadena, CA 11135) 

The prlnelpla of operator aeparation, a 
l*oeral I nt loi of operator splitting, li ippLkad to 
i»*« ptoblrat tn reflocclan i«{w)|agy. In particular, 
lh" sawplri of vivo- equal ion of grot Ion of arlanlc data 
in a (hriHlianilanil nodiun and accurate depth 
nigcatlan is a Utaiallp virylog wdlim aro considered 
in light at llila theory. Par the caae of a at rati (led 
ihiee-d leenilgnal aedlun, the atandard dlaenalonal 
• pllrtlng ischniqve uaad In ihe downward-coal lauatlon 
Hep of the nitration pro:tti can bo replaced with full 
dloene I onal ■* r jr*tii>n. The renpitat fonal laplleaclnno 
nl thl* ruiti ara that ihe vave field array need onlr 
be transposed oaea duriag tha downward coni inuatlon 
rather than li ilnai, uhore n fa tha ouahor of 
Unite- Jtffaren-o alepi taken In the calculation. Par 
t»e aaeaple cl downward coat Inuatlon |» , lataraily 
ear ylng naliuo. I ha I daaa of operator aaparauon can be 
M apHf the downward conr Inuatlon operator Into 
,H P* 1 *". -a"" rhae looki like tha cosvant ions I 
d'-naverd-cMit fault ion opemor for a aeratlfled nodiun, 
an! a ■ao-nJ chat rapr*a*nt< tho car ret tun [or the 
•flecti of lateral variation. 

Gf.'IIIVBICd, INK. 41, jin. 1 

OUO Satanic ntthoda 

CDHPUTEt FROCKS H SQ Hjp VEHTICAL SKISHIC Pa OF ILS DATA 

U ! !“*V ^“togleal Eurvny, Boa 251145, MS 
laUh " W *•"*«■ Bencar. CO B0J24J Alfred u. 

Vertical aoi.nle profile. fVSM ere . pov.rful tool 
in a variety of aelanlc exploration altuanoaa. Only 
Cooputer practising of the ran field 
...I san *>«• toll value aE thl. tool bo 

between laporlsflt rock peraeotere and acouatlc 
e “ bm -“-hli.had and highly 

reliable t.e. fro. well log. to surface a.l.ei' 
froHU* can ut^lly ba o^Cilnui. 

ueUhn i!!r l ! ‘ h *° rs ' tht technique! i. 

nan lard aurface ouiaiaic prufllaa uaually nu.t h, 
njllltad to .dape then tn tha unique cindi“on! 
aaapciatad wUh MPa. ‘’“n* 

Proeeaiiug procedurea, aal their relevance to rb. 

or vsf , ™ 1 MT,i,a- " i * a,c f-i'uis: 

GTOPUYSKS, TOL. 41, m. 1 
DUD Selaele wtho-Ji 

LLTTlCg^tLTKgMG APPLICATION TO QECOHVOLU T I OH or 

Jehn C. lublnaun ICIaiaa Service Counter . Euare* 
leifurcea Croup. P.O. E» IWg, 7^1. a, « P«iOZb 
Lac a lea digital filtering t eehn tquei have only 

latent ly barn oapiroj to aop algnif leant uii.ne through 

ptlaarily in arctelea net 
diractly relarad t» reflection velanoln... Me noee 
blaie all-aero lattice Kltar datea back only around 

A dlJfliJdp 

Thl. paper faitt revlaui current technolugy In 

aJaptlve lattice filtering Iron the ataodpoint of 

!ItheiaJ*M B J«o!‘“ a ; "* n ' poU " ^IMIM 
lethalqua li developed mat; then a new '•pola-auro" 

lattice It adapt aJ co aelielc deconoclut Ion, and 
pper eg i one I aethodo I ogioi for ita affective 
Mplonantatine aad ntabliaaeian are drvolnped. Soaa 
aliavtagoa ol •J.coarolullon by lattice II Iter log and 
other potential application, of lattice (lit ora to 
«»'«' «“« grnce.aing are iu„...teJ. * " 

Th- alaptivr ahLUciea and affect (roneia af 
drcunuoluttuB by thv thn thru lattice typoi are tailed 
¥,,h VlDMP -la convolution. Tba 

teat data ara realtat teally nanararioaary, thua 

allcvlng all throe of the afaptlve teat Ira [Uteri in 
parf ita fjaurahly in conpariaoa to the nunalaptlua or 
itill«nii| Hunrr filler. 

Uilllilil, HL. Af, Nil. | 

Mhl Inatiunail i 

Erf£"lr- kssast ■■ " 

a:.w-iEis:rKa; staxt- - 

- ->»« 

rr'IhV *7 ,n <h '’ 
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detactad had It bean praaant. To thla end, eha 
attenuation characrerletlca nuat be atudled. 

Frequently, coal aeaul nra highly aniantrnpie 
varaguidoa. Perpendicular to cha bedding plane one nr 
evo "e leec° or cleavage planea aailt, along vhLch the 
caal ie eatouivaly cracked end Jointed, Secant work by 
Crnpln (Iflg, 1981) end by Hudaon (1981) haa ahoua 
that inch ayateaa of parpllal cracki in cruatal rocka 
lead co anleetroplc propagation of holy varae, with 
both va loo Icy aad attunuerion varying conaldarably ae a 
function of angle of travel through the cracked nadtun. 
Tha polarliatioa af aelanie anorgy propagating through 
luch nod I a can no longer be dadoed a* alepi a (hoar or 
coupreaaloa. It (a reaaonabla to aspect chat guided 
channel wavaa In coal aiaea will arhlblt alnllar 
prepare lea. 

A number of iraaiaiillon aurvaya Neva hoin carried 
out to Investigate both attenuation and anliotropy. The 
principal raqulranant for auch lurveya la that ln-laau 
•hot and geopbona arrays la diiigned to provide a llrga 
range of both aourca-datactor dlatance and angle of 
travel through tha coal. Given thia condition, 
aniaotropy of group uolaotcy nan be detected by 
adapting DiEavouabl'a multiple filter anelyeie of 
alngla trices to treaeniaalnu atecklng over aelncted 
raypath anglea (Dtlewonekl at *1, 19691. Attenuation 
tlnilerly ran be Inveatlgetid by a laaat-aquaraa 
ragraaaioa ef tha lagorlthn of tha anplltude .pact rue 
of a particular wda oaco cha path langth. 

The methods inf reiulta of thou inveitigationa ere 
report ed here, tho lignirioaBCi of anisotropy for eha 
cal lace (on and yrocaaalng of In-aeon fata la dlaeuaaad, 
and eonaidaratlon la given to the type and alas of 
errors Introduced into tha polleLon of fault 
prediction! made on the baali of on Isotropic modal. 
The equivalence of Fermat'* principle aad Snell'i law 
foe aniaotrupic raypathe reaults In a conpueat Lonnl ly 
afflelenl modi fleat ion co anabla our previously 
caponed dyninlc tree* gathering (DTOt atacking 
prncedure co be uaad fur auib data. 

CEOPHYSiCB, VOL. 41, NO. 2 
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AUTOMATED 1 DKRTI P [CATION or 10Cg BODPDAR I B3 I AH 

™. F . LI .-^ TI0B ° r THB U * L,,t TNAHSFOHM TO GEOPHTSlCAL 
HlLL-LOu ANALYSIS 

Eric N. Loaning f.Unlvarally of Va.hingtoa, Geuphyalc. 
Program AE-9Q, Seattle, VA 98195) Puugl.e H. Johnson 
A lyacen of orthogonal function*, known aa Ualah 
■inctiona , uhlch aiiuon only tha value. «l and -1, era 
prevented ae a tool appropriate ror tha anlyal* or 
vall-log data. Many of the characterlitlti of theta 
rectangular uavereru, auch aa dlacreto triniltiona in 
signal leva! , nala them Id.al lor proreaaing borehole 
Jail. Uung rha genaralitad Fourier rranaferm rh. 
baalc aquation, for the U.l.h Lrc.hr. «id v.i, h power 

■ pent run are developed showing haw the energy [ n a 
glvan signal la dlatrlhuted auong theea raetengular 

« (ir “ application or rha U.l.h 
« 1 ailing dare, ■ n.thod of coeputar-aidod 
rock boundary (dent i Meat ioa Is developed and 
danin.trat.J on a ,« of wall log. from a continental 
hualr aequauca. Thla technique provides a rate, alnp|a 
P-l accural, uaani of dividing well-log data l„ro 
groupa of nea auri want a corresponding to dlffarant rock 
<ibi La. 

W0FHY3IC8, VOL. 48, M. 1 
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SEE MIC REFLECT I0HS UGH g GAS -V ATE A CONTACT 

*.C. Dutta (Shell Development Company, Bsllaire 

■aiverch Cvnter, P.O. Boa 481, Bmiiton, TX JJODI) H. 

Ode 

Using the Blot iheory, va ha>a perforaad calculation! 
to ahow that Vlaeoua fluid flov efface, aelamlc uave 
anpLltudea anl ref [action coafficitnta at a gas-uacar 
boundary In u par ail .and reairvalr. Our formulation nf 
aha boundary value problem lor fluLd-fLIlad porous 
roeba la appllrabla at all anglea and fallen! parallel 
to tha clinical raflecclen and tnnaaltalon problau 
solved by Kaott, Zoappriti, aad otbars for two major 
differences h.tvaen tha two. C1J 1„ th. praaant caaa. 
"VI?* ““ h th « Propagation of Inhumoganaoua waves, 
and IT} thara are Inter farenca fluiaa of ensrgy baewaen 

vacioua typos of Wavea. Tha lattar ealata only ae an 
obllqua incidtnco. 

In eur Vidal, laia of 1111010 energy [, u ialy due ro 

t,P * 11 ,,, B,oe « rhe gae-vater 

caatant which propagata away froa eha bnuadary in the 

uiaVle f a* t fa , ,iaa “ law irequaneUa. Both 

“*!.■*? •°**IP nnd raflectlon ceafficianta ara 
° V8 V 7. V and angles of 

lendVeani IP “,7 f0r * poro, “ v"e»a«olldatad 

■ and aeon* |P (brlne-fl lied) »■;!}* ft/aao V 
(■••-filled} » 4910 ft/aac, P.-JD44 ft/..- V-O \ P 

wit hV Vina I a lh ,* ,n,r » aa.oe Laced 

«n a a ^ n l)* bnuaJavt ia appcoslaacalv 2 1 

pnrc.nt at 100 Ha for P-vsv.. loeidaSt « JO 3ilr2« 

iVth.V'.JT l ? M , ? Cre '"" ■ lsn frequancy a. /W* 
».« bar, at a glv.n .frequency, th, lea. of ae.rgy ii 
alalia l at nnraal Incldaaca I 1.2 parcent at 100 H.l 

ilHrr™ s-s a-,E«rs; 

Inal sat it lonae are algnif (taut ly higher at the 

Ss; .-sr-’isa 
i«Kj5JSa.‘.i U-.5S: & :: 

jiaawrj:: ::: arri-r-s 

Ter fraqu.no 1st at uhlch tha .aia.le lo.slV- 
JKS“ CW, “ la, » B « ««-*• U. cU.alcal 

CUPHttlCS, YOl.AI, HO. J 

MM Saural or it lies I lanaoui 
„ B, f“ Tt | ' '“"i MUWJU GIAV11Y IDEttYl 

*• ■' , - 


■t tho center of the bod la proporr lonsl to the sine of 
tha aubtendad ingle. 

Bsc suso che distortion in bulk donaliy la the anno 
Juac above a horiaontel boundary aa It 1* J»at bslnu 
(in tha limit, at cha boundary, for a normally 
Incident mill), an abrupt chango In apparent donslty la 
aqua I to the roll density change at the boundary. This 
chango In density, earned ''chs Puiaaon jump, " is 
Independent nf gennatryi our ability to uenaure it, 
hnuovar, is a function of aeatlon location with ruipect 
co the geologic bod iso. 

Two mathodl ara suggested ror obtaining bulk 
domicile from BHGK apparant danslcioai (1) by 
obtaining rwo icatiom just outilda ai well aa just 
within tha tana of Intareal, the Polnson jump can bo 
approximated and added tn an Indepandant density source 
(a.g., tbe gasaa-gamna log), and 12} thl apparent 
dam Ley anomaly within tha format Inn of Lnteiaat can bo 
darLvad by nodalieg iparhapa baaod on aniasLc or well 
date) and addad to thu BHCK-datermlnad donaltloa. 

Thinner beda can be ecudlad with tho BHGH than 
generally believed, even with uuch greater atatlon 
spacing. 

GEOPHYSICS, VOL. 4B, HO, 3 
0999 General or mlacoLlanaoua 

A LEAST-SQUARES APPROACH TO DEPTH DETERMINATION FROM 
GRAVITY DATA 

D.P. Gupta (Research and Development Division, 
Kacheuat L< ■ Group, KDH Inatlcute of PetrolouB 
EapLorat Ion, Oil and Natural Gaa Comal salon, 9 
Kaulagarh Hoad, Dahradun, India) 

The present paper deala with m numerical approach to 
determine the depth of a buried structure from the 
residual anomaly. Thu problem of depth determination 
haa baan traniforaad Lnto the problem ef finding o 
solution of a nonlinear squat inn of the form ft a) - 0. 
Formulas have bain derived for a sphere , vertical and 
harlaontal cylinder!, and for a vertical fault (thin 
Plata approaimic inn} . Tha procedure la applied to 
■ynchet ic data uich and without random anon. Finally, 
a field exempli la presented In which tha depth to a 
faolt Is eitlmatid at 3.8 km and verified (ran drilling 

reaults. 

GEOPHYSICS, VOL. 48, NO. 3 
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APPROX I HATE METHOD FOR DIRECT IHTERPRETAT10H OP GRAVITY 
MOHALIES CAUSED BY 9URPACE THSEE-DZHENB10NAL OEOLOC1C 
SYRUCYUHfiB 

Jin Svaneara IGoofyxika BRNO, Jeans 29 A. P.O. Boa 62, 
812 46 BRNO, Cischoilovakie) 

An efficient method for direct transferase Ion of 
gravity anomalies into contour lines of depth la 
proposed , Tha method Is applicable for surface 

thrae-dlmenalonal bodla* whose shape may be 
approximated by a cone at the flret ■•cep. Hypoehat Leal 
and field decs evaluations presented hare prove the 
ifCLcieney of the method. 

GEOPHYSICS, VOL. 4B, NO. 1 
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KE I£i L 55 L1BES IH ^ 0VER THE EASTERN PACIFIC 
(4frN-3J°SJ 

Hanuane B. Singh, Louie J. Salae, Robin E. Stilus 
(Atmospheric Science Center, BRi International , Henln 
Park, California, 9402S) 

Hathyl chloride, mathy] brtalda, and machvl iodide 
uaiuramonta In and over the tea tern Pacific (40°M to 
32 a latitude) ahciw mean air concent rat (cm of 633 parts 

!Ll7. lI1 ° n «*■ ind 2 PP'. «U -van -urfic. 

■aawater cone eat rat lone ui 11. 8 ng/l, |. 2 „/[, and 1-4 

agfl reepactlvely. Long-term ambient neoaurenent* at a 
□arine Pacific alt. flA) elmw an e« M «l. I iT^m 'hat- 
ing background .with ansa indication of high toucan- 
ttailonf of «cKtl br^ido on< j BaC hyl Iodide during 
lunmnlma. Theae nroanlc data Indicate a mam aurface 
Supernatural Inn or 2/5 parcint, Z50 percanc, and )40 

ta«h nt /JT“ l k* ljr I 0r ,ha " thr “" Mlh * 1 hslldoa. 

In ^ Y i"?* “ thyl h “ llde '’ »™ “•) »b“n- 

r!n r ^ D ' Xa6 lty - T of th « Oceanic con- 

iunlfi .° f chI «“a and methyl brcoldv nre 

e D Mi y correlated (llnoer tig on coefficient 

Of £1.85), luggsu lng a cranon e.nirce. N c . ralar lonahin 
betwaan oce^U ethyl lod.de cone. n. ratio na.^^" 
ther two he I Idas could be round. Coexistence of high 
concentration, of „ th ,l iod,ds v|,L relatlv.lv ov ?on- 

Chiar,d ' * nJ vursa ptuvTdrd 
ac dlraet auppott for tha hypothaeM that chloride Ion 
reaction, with oathyl Iodide may bo tho dominant «e«tc 
«urca af mat VI chloride. For the eastern Pacific 
Man ocean to ,lr fluxes (In units of Id"' g ca - y^-l, 

cethJi hr ‘m “ r ! *«k uethyl chloride, 

Mthyl bromide, and naihyl Iodide raapectlvsW Hhon 

YY'YIVY UBt8r8 - lh « « adSStt 

"" ‘J/; atooaphartc reservoir of these 

organic halides. Total organic breutna and Iodine wax 

!««o' , c™^i d ,UBB “ e Ch4t “ th Ti hrooida and m.lhyl 
lodldo contribute predoalnatoly to the tropospheric ’ 
brnmln. and iodine organic raacrvnlr. 

J. Geophys. Res.. Craen, Finer 3C0006 
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SSf S17 S ™ T0SP “ B1C OZOHE «UW TO 
J- «c«rone (national Canter for Acmoapharlc So- 
■earch, P, 0. Box 3Q0D, Eouldir, Colorado, 80307), 

9. Valters and 8. C. Liu 

ch«i«? ^T? 0, r iy . COBpl,C * and E0 dat0 Phnto- 
S ° C *5” v « nod that the 

rhLnrl ^ aRkalmphorlc oiona-coluan roaponae to 
rhlorlna tnjaetioni 1. highly nonliauar. Yba ™ Jfl l 

f tbBt th “ ‘"ckiTMinil Inorganic (or 

H Sifi lB d “ *® ™ ,C1 " d CCU^Addi- 

clonal C1X Is added to cha stratosphere by varying in- 

f “ d “ ,ir - ^ «™ttiv£y 

i . tie ■ tr “ e oepheric Oj column to added CIX 

Ie relatively emu for CU ^ 3 ppb or AC1X < 2 ppb t 
■light oaono lsctaaaaa with CIX an poeelbla over a 
lifted range of CIX if the fonaeioi of chlorine 
nitrate precede rapidly. Ibis may haw. important 

f ° r lotal trend uiaasmant. 

«lf™ J" craa, “ b *T? T “ s * Ppb. Kilo atratoaphar 1c O, 
cnlum dacriaaaa with CIX incraaiiagl, rapidly. TKU 
Btkad departura f ro a the linuricy calculxtad in pear 
yean la Largely due to pr usually accepted fester rotaa 
of reaction of Ofl with HUO,. KHO, , Bo, and H,0i . Tf 
atratnapharic CIX foaraaiea to ahout 9 ppb due to con- 
K i> P *- f 1 '' «1 ai.CClJ. tba atraco- 
9^5 »Siae?iT d * pl0t On U co ba 6.7 to 

lMludin7?£l P ^ unc " tBta “« *«> ebaao calculation.,, 
rhn^rnrinrt^ , S fora » t * on “f chlorine nitrate, 
the products of ita photo lyslj, and tha prannt dav 
oUing ratio of CU are diacuaa.d. CalcSiaJC o«Ji. 
JSSSS. “ Incraa,,d B * fl c«c«tr«tlonx ara also 

J. Geophya. Rea., Ocean, Paper 3CD075 

1410 Chemistry of the Atwsnhare 
MMA1C MATERIAL IH THE ulZ ^TROPOSPHERE 

Ri^iSU Ce r ,C S nlflr :° r *5«'*P h er<e Cham 1 8 try 
Studies. Graduate School of Ocean&nrophy, 

° f D R S 0d ?, ll,and ’ xl,l fl ston . R1 02881), 

V.A. Hohnan, P.R. Zlmaeraun, D. Groijean, H. 
faulmeli R Ch.tr l eld, R. Jan nicks, J.A. 

Oqren, o.E. Pellizurl and 8.1. Hall see 
nf nraarMr- ? ,ob "' (nipoipliBriE chemistry 

Su. ?!" c p , lllr * 1 ' 8 has b* 11 growing rapidly 
Ehe <fKada - I" Addition to a basic 

MlS7 nf b °nr l , h * f U , r | dtm * nlal MOflaochMlcal 

SS™ ,?! •H Bk . M “ w * th,s ,n ^ E51 has 
Ar 1 sen largely due to concern ibaut the oxldinl- 

of n»turt\ hydrocarbon!, the 
possible Importance of ron-n»UiAne hydrocarbons 
nix ZiiROspiiBrlc CO, and the role 

or ® ,n , e " al DTiAl In the formal Ion of 
secondary Aerosol particles, in this rev law wa 
conildtr the Informstlon presently available an 
concentration distribution, sources, slAks and 
!S?2 > ?- tb wi r< ? l . f °f B tlB " r«tations of oiDginlc 

A AH'S W 5SSK 

^ a ^*. • _• 

REV. Geophya. Space Hye., p, H , }g Q0 93 \ 
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uaiJ to rolxto untliuteA n|r tr. uurfoco niclumioa of o, 

tn >i|.itl.il .ii.l Cvrqotol v.ti latl-'iui .,r alrf.-jj l,„i L c 

control ton .tr fu_. Thin noivon t-i llUntut.- tho gni 

featuran of ih- Mil"* i-,vlo -vii-l thn r.r.ib.uo pfnt 
|>rccl»lr>ii icpllrcj ot th.. ).iii<|.viitivl jlrl al .^LsorvsH. 
ol nutw'-r). If Uio lattar |r. t.i i>mtrlbut» unuful *" 
liiCDinjtion to llio >|u.iatllotlvu Uuu,rl|itlon of Uio 
cycle. 

Oalcalatltino ,uu 'Hi the .HmS|Juir lu ndsl 

cou|>li'l tn a Mho<1i «r oil.il.l.- I. pth, r. om|c nlxs* 
loyar. ZowILy iv-iom-l Alr-ne.i fluxea of cc i at* 
oetlmotad fren o relation jM|. lotwon flux, partial 
praswiu, tu3|«rAturu on-l wln.l gtivag. 

The result la 4 tine ilopurilont (pro- industrial 
1J8DJ oatimato of Uio nortilian.il r.iton cf not oxrionn. 
of COj with the ofdano. F-jr tguepls, it la natlnatad 
that, at praaant, thu cq’iaMr In I n-osna roleasa a nil 
total of 1.3 Gt of cjclr.ui Into tlio atvnsphote BhnuslU 
vhllo high LatltuH.i ocu.me take up a nut lolitl of i i 
fit . 

Aeoaclatwd with th" IncreJB I ivj rulo.iua of foiill-fosl 
'lutlvod CO Into tho lurthum licmlnplioru aloisphsru, 
tha mo-lal Euqgostu tlut tho Imorlinmloi hoi lc ■Ufforsna 
In concentre Li on uf CO (IiIhIi lotltuda nnih-hlqh 
lAtltuda oouth) hnn cMnqu.l [|no — 1 pgav pro- 
Induntr tally to -*l In I960 ami to 4-5 |-prv at prsitnt. 
Tho I960 distribution aqti-uw with thu limited obssrvj. 
t tonal dn tn avxllahlu for th.it tlmo. rronant day 
obnurvationa. although iirovleloa.il, aro In good 
nqreo&ont with modal ontlsutun of tlic annual mean 
global illatrlb-itlon of fO,. The Influuncg of this 
changing inlorhomi spheric distribution on thn onnctpt 
of tha air-tor no fraction of CO, ie dlscunBoii. 

Tha sunaltlvl ty of thu no .in global diatrlbution of 
CO, to additional aurfaco oxchangoa la dnponatraud ly 
nodolllng thn hypothetical ensue Of a l, 2 or S Gt yr^ 
equatorial sourca (ourh aa tro|-l<al Jo fora station! vltb 
a alnllar uptake by the tenporatu northern hemlephsn 
foraeta. Such cliangoa bring ahnit a !Dt. 40% or loot 
reduction rearectlvaly, In tin.- olnulitcl lntorhonlipbu- 
1c concentration dlffornnco. AltornJtlvuly, cha 1, J 
or 5 Ot yr 1 squ.ilurlnl rult-nut.- Id taken up by tha 
global oceans. In this cesu, lliu South polo to 
equatorial concuhtratlon diffurujice Increaeax from 

3 Pimv on averagu to 3.5, 4.0 and 5.5 p[«nv , reapectlnly. 

TxLon in conjunction with pruiumtly available otnm- I 
tlona, which must La Toqjrdsil an provisional, than 
results place constraints on thu magnltudo of any actwl 
aqua burial dafOroatotlon source. It ie unlikely that 
■uoh a source, cooiblnod_wLk>i tho link, could arrount to 
mora than about 2 Gt yr’ 1 . Tho difficulty or eatxUli)- 
Ing aero precisely tho magnitude ot auch regional 
oxchangea la dlacusasd In light of tho nodal llmitsUrci 
and required proclslon of tho observational notwort, i 
[Carbon dioxide, carbon cycle, alr-isa gaa exchange) l 

J. Geophya. Res., Green, Paper 3C0032 

1410 Chemistry of tha Atmosphere 

ALTITUDINAL AND TEMPORAL VARIATION OF HYDROCARBONS UD I 
OTHER GASEOUS TRACERS OF ARCTIC HAZE 
H.A. Rxaauiaen (Dept, of Environmental Science, Orsgen 
Graduate Canter, Beaverton, Oregon 97CD6), K.A.F. 

Khalil, and S.J. Pox 

Springe Isa cone ane rat Iona of hydrocarbons and chloro- ' 
carbon* Is tha arctic atmosphere £70’H, Barrow) ara 
repartad. Concent rnc lonn of tha following genet w#r» 
dateralsadi acetylene (CjH;), ethane fC-lli.1, atlaea 
(CjHg), propane (CjHgl, bsnxone (C 6 il 6 ) , toluono (CiR(), . 

parchlaroethylane CCgCl l ,l and tr Ichloroathyiana 
(CgHClj). Vertical dlacr Ibut ions of thnee gaaaa wire 
aloo det ermlnad on flights during Hay 1982. Tha re- 
aulta show that CjCl^, Cjll;, end CgH t may bo gaacvui 

tracers of arctic haia. Thalr vertical profiles tug- 
gent that polluted air may ha transported to th* nrcile 
1-2 ka sbuva ground nnd perhaps also In layer! hlghai 
chan thla laval. (Traci gaaaa, arctic liaie, llfatlsd) 
'■*••' [' l‘ >'« ■ »«»■ Lull., I'.i ,.cr Ji.wl4 

1410 GeorhcnlnLrv fAtransphcr Ic chanilHtry/ 

OXIDES OF NITRnGhH AT TVu SUES IN NEW 7.MIA1ID 
D.ll. StaJaan I DoportncTiin uf I'ht-mlitry huJ 
Atnos|ihor 1c 6 tea.wilc Science, i’i, Ivursl ty of 
Klchlgnn, Ann Arbnr, HI, 48109} H.l. MiEvan 
(Deportment o( Choslutrv, tqnlcrhiiry Unlvumlty, 
Chrlltehirch, New FV-nl'ind) 

Oxldua of nlLrug.'n. nmna nnrt nolnr Utf radia- 
tion were Honoured ut iwu Now Flunland situs, four 
aonthB at Ht. John near Lake Talnpo, and one 
month nt the Hoy Foalund Dopurtraonr of SclauL 1( 1c 
und Industrial Kunearch, Physlco nnd Engllioarlng 
lil.T.il-Tv 4im..qphsrlc 5Lnl l.m (PCI AS) nc«r 
Lauder. Tha former alto proved ideal -fer-mlaoi*- 

olr asaiurrmontm. nioro concent rat Inns of -10- 
25 ppb. with little >llHraal varl.ill->n wuru accun- 
punLad by toi.il ntirupcu ox Id.- <II"y) l.iVels 
Trcquontly leu than 1 50 ppt ipiirlH In I0l7 by 
volume), Tho noun NO and N0 a datu vorv will 
corralntcd with a nlopo compnrnblu Co model 
values. Gnaeoun IINOj wan pl oorvoJ to ho B lr.nl- 
f leant ly above tl.a uolaa luvol ('IS ppt) for only 
twonty-Buvin four-hour nvurnnun. For thuac n 
mad Ion of 43 ppt. unn ohtnlncJ willl a nnd bin 
([W) v ). inNOjli/IUMjj] ratio uf 7.5, not conpar- 
alila with nodal valuuu uf uruund 1.1. Thla low 
IlHUg may arise Trust tho fact lint Clio Ht. John 
site Is downwind of a muuntalli rongo which 
Mporioncnn alRnlflcnnl upvluil proclpllnl Ion. At 
PE1AS alto, strong illunuil voriutSuii or orono 
and much larger W> y concent rat Ions ward observed. 

Tim dlf faruncu la npporonLly rnuiivd fry local ] 

aourcaa of nltrogon ualden oml thu local motoar- 
ology at tlw furtlln volley Pl’IJM uito. InlLrugon 
oxides, osniio, nolnr UV rndlacim, claan-alr 
imauromanen) , 

Gcophyn, Run. but . , I'uper Jl.Unfi? 

1410 Oooclionlstry (Chemistry or tlir olnoaplicre ) 

’Do AND ,ls Hi TOTAL UKCOSITION FI.HXKS AT NLW HAVEN, 
CONNECTICUT AND AT BRKHUDA 

K. R. Turnkian (Dopt. ol Geology & Doophyelci, Yalo Uni* 
vanity, Box 6866, Haw Havon, CT 06511), L.K. Bannln|' r 
aad E.P. Dion 

Tha total deposition fluxes of J,0 Pb and T He were 
datermlnod at Haw Raven, ConnacticuL and Bsrnudi 0V*t 
???*!” Wely lh * ,a “ Bnnu " 1 Period In 1977-197B. W 
Ph flux has romalnvd virtually constsat at M* W 
from 1973 to 1978, tha flux in tho 1977-1978 po*!® 1 
dFWco^/y. The JI “Pb flux at Banrnula i* 

0.69 dpB/cmVy. Thla lower (lux than oxpaetsd froo 
aodo 1 calculations la duo to che uacabliibaeut of ■ 
blocking high pleasure coll during cha amor which 
ds fleets continental air. Tho 7 Be fluxns at Now HaTO 
and Bermida ara 22.7 and 17.1 dpa/em'/y, valuaa c» _ 
■isteot with western North Atlantic oceanic atandin* 
crap naaiuramnntn, but higher than sou other aatiwt"' 
Hharo cha dlfraranca cannot ba attributed to diff*** 84 " 

In sampling it ia aacrlbobla to regional dllforancaa 
coapaclfala with Che oceanic data. 

J. Ganphya. Raa., Graan, Paper 2C1674 

Hydrology 

3175 Soil Moisture 

BUJH 1B spatially VARIABLE FIELDS U« 
APPLICATION OP HATER FLOW MODELS TO VARIOUS PilLM . 
Eahal Era alar (Division of Soil Physloa, Inatituta ®t 
Soil, and Untar, aid. Tha Voleani Canter, Bat Dag«i ' 
laraalj and 0«daoo bagao 

?! ■odollng water Elm during iofinfatl*^ 
and redistribution haa baan applied to eonpute axpdt 1 ^ 
of water flew variable and of 
!»tw“T!u h ^:i uUe P report lea. Two apitially variaU* 
aoila with different dagroaa of variation have baan 

i ad ' ^ 0*9001111001 and variancai »ra , 
obtained by using a tat let tea l procedure and p'whlMlW 
<p.d.f.) Of anturatad hydraulic “)o- , ■ 
Amtlvlty «), An approa lasts solution which M* 1 ^* 
tha concept of a vattlag front and uniform Vita* 
nt ,a uaa ^ for the atatiatlcal procadura. A 
!^ ri, ' ra of th,Ha *aa«lta with data cogpo tad by a . . 

■are aaoursts numerical solution to Richard 1 ! equati**!' 
anewa chat approximate simplified medals lead to s' 
27.! *??“”*• , « 1 “ ot rha axpaatacloiu and VarUmta.; - 
of tha flow .variables wban tho field ia laeCidUaClT 

nrilhfTfj lt lB ,D P8* ,tad *h«t U apitially 
!"}?“' atoohaatic mod. ling riprapanta mart 

taatiaticgUy cha actual flow .phanomaiia and 'providaa 

SiLTS? !!• !? 4, “ cb1 vArlucaa) »Y i' 

" 8d * ls * rtac > 1 ■■■ ha used wUk eoaii" ' 
hk3p!'m ‘ WI ,a Bwi ' . le 1 * a 1 *" a horn that alfaW* 
2a?v?«L PP0 5* rtt “ h* ■oanlrvgful.qnly under ."ft 

J2T l v!^ }' J 1 low - ’hay., do pot axial in thq ganaraj • 

Ihi l 1 ,' 1001,1 dncormlnlstio approaoh for aoW* - 

“ ml0t ha just If lad far dalvin# •• 

■ patl ally Varlabu field*. (UfUtratW® 1 
■ ea * lat ‘a* 1 aomanta. .pacific flu*i, . 
‘ K ®7 0tlvll 7' A^rioal soluttOJ, Elchard’a 
aquatioa, rahdoaoafa, log.ootml dUtribetion). |1. . 
«»t« Radouri Eaa.^Paj-ar MOOQf - 
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3175 Soli Holitura 3715 Chooical Cemnoiltlaii 

UNNATURATKD FlfiH IN SPATIALLY VARIABLE FIELDS, PABT li LVlbl'NCE FOR QUASI -TLS IODIC CONIHlSEhTS IN DnaSilN 
DERIVATION OF MODELS OF INFILTRATION AND REDISTRIBUTION HCThuBi: TOTAL OIONE "liFCObS 

G. Dagan (Schaol of Engln.artng Tal Aviv Unlv.raity Pnul D. Guthrie (NASVuoddard Spaeu Flight Corner 

and Division of Soil PhyalcB, ARO, Volcanl Cantor, Co-Jv -Jol, Ctoonbell. Maryland. 20)11 ] 

Israol) and K. Braalsr Pcn.or apccirun analysi* has been smiled to the totrl 

d^loMd Olono ^ UTi0i Jt ^ of 9 sarFirof station* 

spatially variable field! are developed. Field wl,h rscorda of more than 15 year* Ln tho lntonsl 1*47 

variability la oaaimad to Lake place in the horlaontal to I981 . distribution* of strongly parloJlc or 

plan*. The Qwo.i -ported Lc ai t nni. »hw dl.tinc7rSa? ur « at pnrioda 

to fca a randoa VAflAbw of lognorul aucr lbutioci, ind 3,5-4. ij vD&rji ■*? nrinrKi 'i ..mk. - n i n c L,,.k, 

bMd Auction and BAlatuM content at® »UtAd lo It by Several »t at Jans’ shov two or per* Buch Csaiuroa in tho 

Simple analytical relationships. Tha aU of tho study aomu tins lories. Possible geophysical Imiillcut lens 

is to derive the axpeetatien and VBrlancaa of cha uro ,j| Stu , 10 j. iO:onu. Quasl-BLonnlal Oic Illarion l 

aoLstura content, auction hind, hydraulic conductivity , . 1 

and water flux aa functions of depth and ties for 5 ‘ ^PhT"- ■ '»«•". P“P« 3C0QM 

infiltration and radiatrlhutloo. Toward this alma 17 , t , , 

Si * S! wWBB issr*™ 

(Log normal diatrlbution, hydraulic conductivity, Balldar^ n^dol'o^in/ 0 '' Atm °*P heftc Ro5 « rth ' 1 

• pacific flue, infiltration, rediatrlbutlon. ^ , 8 | 0307 

atatlatlesl aomanta, randonnaaa, Richard's aquae ion). orlnttn»| C narh« , If atl '/H bjr HjQl * 4 one of thc 

lt.r Raaour Ron., Paper 3UOOOB prlntlM paths of acid formation In Ihe atmosphere, 

/star Rasour. Re, rapor j in. Several Investigators have measured (he rale constant 

’Or the reaction: HjO,Ia} ♦ SflVKat - H,5G.(al ax a 

3180 Hatar quality function oT tempera lure and pH. The reactant concen- 

mraAnJEAiED flow in spatially variable fields lu. tratlom used, however, were several wder! of wnnUuda 

SOLUTE TRANSPORT MODELS ANL THEIR APPLICATION TO WO g, eater than those found in precipitation or cCd 

Pl&LDS particles. He have insured the rate constant at nv>rp 

EBhsl trailer (Dlvialon of toil Phy»lca, inaticuta of typical environmental concentrations uslno a different 
tolls and Hatar, AHO, Tha Volcanl Canter, tot Dagan, analytical technique In which excess SflY? (lo‘ l to 

laraal) and Gedsoa Lagan 10 ‘MJ was reacted with HjOj t'IO’ 7 M). He followed tha 

An *Mr«*ls*t. modal a salt transport lo a spatially decay In H,0, concentration with tlw using a H,0, 
variable field during infiltration and radlatrl button luminul-chsml luminescent Instrument The lower 
ia presented. Tha water flow la aaiuwd to ba vartlcal reactant concentrations wa use obviate the use of 

and both water poro-valoelty and depth of watting front buffer* at our working pH range of 4 0 to 5 & 

ohaoga ia tba horlsOnt.L plant dua to tha variability Our measurements of the 5(IV)-H,0, rate constant 

of soil hydraulic properties. The salt transport in were In substantial agreement with the previous 

th. vart oal prom. 1. co.put.d b, using an approx- wasuraments. He noted a first order dependence In 

imata, clot ad form solution, of the coovactloo-diap.r- the rate constant with hydrogen ion concentration and 

llou aquatioa, with tha value of tha d laps rsivity at 22 *C find our result J can be represented by 

locraaalng from to tea uslmim (3 cm) aa tba franc k ■ (8.03 ♦ 0.18) x |Q*[h*] dm 1 mole" 1 *'« «hen the 

propagates downward. Tho concentration profiles vary pH is between 4.0 and 5.0. 
ln tha horiiantal plana tocauao of the variation ol 

water flow variables. Tha aapactatlon value and tba ‘The national Center for Atmospheric Research 1* 
variants* at tba concent ration are computed as function sponsored by the National Science Foundation 

of depth and time for two aatla, on* of larga varlaMl- J- Geophya . Raa., r. t ue n> p 4per 2CI863 

ity, aad the aaeond, of laaaar variability. The 

fatal ts era eonpamd with choaa based on a oumarlcal 3720 Cllmstolc®’ 

alailatloa of Cha water flow and salt traaipart, aa IKE 0031/3010 RBTjRD 0? CLIMATIC CHAWS 

wall aa with those pertaining to an equivalent, deter- T. J. >>o<lqy (Physics tBparnnaiit, University or 

■inis tic, uniform soil (for tha .spitted vaLua). It la IUbbdji'I-A. Lou La, 3c. Louis, fttascuri, 6)121) 
ihown chat tha approxlmata nodal yields quits accurate Thla paper review* the pt-inaipol readies rran 

rsiults whan eomparad with tha numarloal alauIatlanB nalO-M - . timCB a till as, anl InaVldaS t-BCkRi'Xin] 

for the fluid of large variability, whsraae eo« material mlnnced bw*r) ollmte rr»tal«rB. The 

dlffarancas are pretent for Cha more uniform one. Tha Inferrel »n>orawre history during die last UA 

raaulta for tha axpactad value, baaed on tha trsdl- billion years Lnllcxtae major OliaTjjjs Ln ttji c-y*. 

clonal approach of replacing Cha vartabla (laid by an pvnntB or tho fhrtn's climate syatm. A eoailar 

aqulvaUnt uniform oos, include a much larger error. change in global Lna'ilatlxi receipt la Aio to a 

The main conclusion ti chat lo iplto of the apparent 2&-30J Increase In solnr lunlirDslcv aln« tue 

complextry, cha atatiatlcal Boments of salt concentre- Tomatlon of tne earth. A gjwji.suan 0 f- 

eios in a ipatlally variable field can ba determined feet my have orfaet tha lower truliwalty -fui-liu 

by using aimplo flow mod* la. (Transport aodallng, early earth history. Inr<9rre<l fluotiwtlona «r 

hydraulic propnrclon, diapers Ivity, atatiatlcal global tuiperat uro have occurred over a 

BOHntl, randunasa). rAr«e or tlm scales. r„ tlmQ scale* of L'/-1CP 

Wacsr Rasour. Rea., Papor 3H0010 years paleow'igrarhle factors (e.g., continental 

(AppLicstlon. of Surface toll Moisture S-^JSSSS 

E8T1HATIHG PROFILE HATER ETDSAGB FROM SURFACE ZONE 

IDI^MOiBTUEE HEA9URE KENTS UNDER BARE FIELD CONDI- ttat l ^ v S££ 

L n Am „ abikwphorLo olrailAtl-mi rrunt Al*o ‘oo c-mu M oral 

«artor::cL u c^ B to:r^B‘ n i?, n . sg mo has* *£* * ***** * 

* U ‘T' T ‘“' ”“ 8> ‘ 3 ‘ C * “ £ht " Hio'nrlgln ef pnlAr loo tops my frw 

. . , , *».in dlrtulAtion tmvo)" timt wore cgns.i 

cats^tof ths^ch of D rhr g . 0 | f | "f 11 ^« l 'i UrD . ,,ldl ' Plato tocicnl-- pmeccun. .PLoctuatlorw «r ice 

ehadap ' h •I*"? ao " ,or k l * I lch ™ lacar <- volirsv n tlnu »,<» ..r lo3-5? v-ere oorrj.ro 

SHs v^TT - ssjs^'vss'xjkS tsss ts 

oi the surfsc. son., tho crrulsrlcn. between thu oll^Wy mvl«^ 4 ^ 

aurfsca-iooa and prof Ils wstar a: crass I decreased : . 

as the profile depth increased) for a^given profile Geophya. Space Phys., Fxpor 3R0U92 

dqpth, these corrolatlana Inc raised as tha aurface 

m.*» sMAcm* r-*H.- |. In gm.-ral , rhn rrrr<~ 3735 Eleerrlcal Fhrnofuinm 

lationa wars higher for Irrlgaiad cam Helds thin bn It) Ft fun) i Cwp< diA - Pu I n i HfcAbVFfcRLKIS In A mUl.L-i.it - 

for bare fields. tosultt show that the profile CLOUD AT lANOfUIR LABORATORY 

depth for which wstar storage can ba predicted H. E. Ueber (Navel Research Lshartrary, Cade 5160, 

from surface lone soil moisture data depends on Washington, D.C. 203/5), H. P. Sieusrt, and A. A. Few 

tha thlckntli of tha aurfaco tone, tha cultural A osteorologlcal radiosonde, nadir led by the atteefa- 

eondltloo of tha field, and the coofflclant of moot of vertically oriented, pointed, metal rode and 

dotormlosLlon considered sdequsto. An alternative associated lnstrumantstlon. Was released bansath s 

procadura to eaclmete water seorsgo In a doip thundercloud ac Lengoulr Laboratory. New Hsslco. In 

profila under bare field conditions Is baaed on addition te Information on temperature end winds, tho 

Che aoiueptlon that chaagt In profila water ator- Inet recent provldad an asrlmelo of tha vertical compo- 

■ga over a period of tins equals nst surface flux “ nt nf th “ cloud BlBctr,c f 1,115 by messursaont or 

over rha lime time. Surface Muses are computed corona current Induced In tho rods. Charge volumes 

from surface-ions soil moisture data snd hydroloalc lafnrrod from the sounding warai (I) nogatlva rharga 

Propartlss of the soil, Tha rngrooiLon approach sc 6.6 km KSL (temps return -|2* C) where norchwsotarly 

la used to astlmsle nonr-surfoce mol it uro .rad I- “ loda ■»•*•"**» sdvaetod the charge coward tbs 

»»ts given only an average surf nce-rone moisture eloud'a moat Intonae precipitation achoOB) (2) poll- 

value. m . at.ui.UDD stuly, not aurfaco ° tluxsa tlvB * ar ** “ «« HBL <“»' « wh-ra th. wlndrf 

vary nearly squalod chango. l„ watur storngo of a fU "' od ^0^c,war,, 50,0 tb# clDud ^ 1 (« « 100 ™ 

*. 2 J-m-dasp profile. For a fl.ld-wa.ured data thick .crooning layer of nag.tire charge at th. 

■at computed surfaca Muxoa baaod on surf aca-xono cloud’s uppnr surface I and (4) a taall, cooeanlrnted 

moisture data and choao measured by ■ Helmhliu region af eharga niar eha cloud bsoa. Thais charged 

lyalmatec ehowod good Overall axracment. (tor fare region! ware evident In volume, ol Low preclpltnilan 

,ln »* *vaporatlon, surface lono eolsture, profila Intenaity (log *i 1.5), wlilch were Mil away free the 

water budget), ‘ P ’ itorm’i convaetlva canter, (Tfaundnratonaa, cloud 

Usta- _ alectrlofty, corona, alaotrlo flaLda, lightning.) 

water Rasour. Raa,, Papor 2H194L 

J. Geophya. Raa,, Green, Papor 3COQ36 

Meteorology 3735 B i 60 trioal phBKWBnB 

ACOUSTIC AMD ELECTRIC SIGNALS FROM LIGHTNING 

3710 Boundary layer structures and protasis a N.K.Balaohandran (Laaont-Doharty Gmologioal 

* 0F ™B AYH38PHESIC BOUNDARY LAYER OVER TEE Observatory or ColuabiB University, 

WMINAL ice BOHE PAllBBdeB, N. Y. 30964) 

°v , rl«nd (Pacific Karine EnvlronmtaL Laboratory/ Obaexva tlona of lnfrasound apparently 
nuaa, Sutcla, ha 98105) ud C.H. Peon generated by tba collapse of tha elaatra- 

Aone-Uyer, prlmitlv. aquation model is presented for Btbtlo fl«ld In the thundewloud, arm 
the atmoepharlc boundary layar over tha marginal lea pr earn ted along with also trio field r»BBur«- 

J®*) "bich iiDuiacai tha slow rate of Inversion *»nti and high frequently thunder signals, 
growth and rata of warming or chs boundary layar seaward Tha frequency of the LnCrsBOund pules is 
« an ice edge f or arf-lca winds observed an two cruise, about 1 He and tha" amplitude a fsw mlarobars. 
>n tba Baring gaa by tho ngaa R/V SimttHjp, Tha horl- The observations seen to aonfira sons of the 
•ontal temperature gradient In th. boundary layar due te theorlcal predictions of sLlOtTOatatio sound 
thi oceiaic tost flux .onward of „ fee edge only alight- eerlisr workers. The signal is predominated 
L i" 1 {,x > tha apaad at the edge becsu.e tha by a aospresslOMl phase nnd seems to ba bsn»- 
ioducad pressure g r.dl«t Is largely compensated by the *d vertically. Calculation of the parameters 
S.!3 ! »5* ,la »e duB to tha Change ln Invar. ion hslght. of the ahnrgmd region using the infrssoimd 

duri 1“ ln th * a, “ ll « boundary layar over the HIZ glgnpl give reasonable values. (Infrssound, 

Ch»n * oP,_lc » winds ia, howevar, vary Hanaitiva to sleotroststio sound , thunder) . 

450 rOUBhn : M : Wh " “ tnver,lon b “ a pf J. Ooaphya. Res.. Green, Papar 3C0074 

ocuf*i-i« , ?* c i £, * d ovar tbe Interior of tha Ice and drag 
a j i c . a,1,lta tar “°°th loe, s 30-km-wide, rough margin- 

ocean •mi an wit able aurface layer ovar the Electrical Dhanonan* 


Ooaphya. Rea., Graan, Papar 3C0D74 


uaad, the modal shows s decrease ln wind apasd 
in wi-u Bt th ! eld* of cha KTZ and e 102 lKireaa 

tr«n.i..* F *? ami * •** tnnraaaa la wind atrata in tba 
Incur!- 1 ™ "Hih Ime to “pan wacar baginning 5 la 
to Sto2Srf°J h f " Ich ■ “«* Lb » bi speed at 40 

•tmaanh! , f tha ad *“- Tb,BB results auggaat in 
of th«^ ™to machanfnm for carting at the windward aide 
adu un«i ,ce * ona » dlverganem of tha ice at tha 

®* " Bd to* tond fore. Lion .envard of tba adge. 

G Sophy.. Rex. , arson. Paper 3CQQ76 

cheat cn I Interactions 
* ND CYCLE OF OZONB IN THE 

l ii BTR * tos W®IE 

CrJu'o*. Bd J r, * fc . W a *A Se 8 8sr d Spaco Flight Canter, 
a d ° r,al,ba5 t. Haryl.nd, 20771), F. T. Huang. 

•id C. A. Baber 

snhaH- _ ™ ■ total distribution of uppar atfato- 
rSuv/xLiSJ 0 ?* dBTind tna hackicattor ultraviolet 
ravuif^C iutrumepta on the Nlubui 4 and 7 retell! tea 
Juna lorn .t* 0ll ? wln8 ttornctorletlc! for the period 
1979 *? through Hay 1972 plus portlafis of 1978 and 

aa,iiJ7_ p *I aaur **' lB ** than 5 mb a loegl mld-latitwle 
wd a,0 l!? “toing ratio dovilops in nutuasi 

»Pba?n £L! hrouaH th * v ln ter lenion In both heel- 
trend hi. ^ • proreure of JO mb tiie aemsonal 

excvediSS r?”"? 1 Wll^Wd-lstitudb milker valued 
retio* iS winter. Tha Ur|eit ouna mixing 

batwoua ?J. !labal aonxe occur at tropical latltwUx 
Of thiS « V** B f*. . Tho gajwral chai'accw 


3735 Electrical phenomena 

LIGHTNINQ AND PRECIPITATION IN A SHALL MILTECELLULAR 
THUNDERSTCRH. 

D.E. Praetor (National Institute for Tel .cam wilts, - 
tlona Research, P.O. Box 3710, Johannesburg 2000 
Republic of South Africa). 

Radio Images of twenty six consecutive lightning 
flashed are described in relation to radar pictures 
of tho store. These flashos all started In two 
vertical turrets where reflectivity factors exceeded 
25 dBZ. Four largo cloud- flashes extended almost 
horizon telly to pervade in 8 1 Post horizontal plun. 
or lov- level onvll, and ground- flashes occurred on 
the opposite sldo. In the propagating flank of this 
storm, which produced hall. Etost of the light- 
ning occurred between tha 3 bn and 5 to levelg. 
Flashes originated at heights that ranged from 
3.1 to A6L (-B-CJ to 5 to -ACL B- 16»C) and they .* 
began at a mean height o( 3.95 to where the 
avIrowionUl air tempera tur# was -I0*C. Retarded ' 
electric fleld-cbongts slihwed' that tho lightning 
discharged negative electricity, ewThie Infer that 
■ negative charge had accumulated at those heights 
In the vortical turrets, and. that. cloud-flash, paths 
had boon Ind uoncod, by. positive charge that had. 
accimutaUd in the pltaita. 1 Tha total length of • • 
lightning channels that Mriied during .the thred- 
■inute interval chnsen fer this. study** 4J0to. 
Measurement i of electric fiold-chwgo qera usad to 
ostlHte totals of 390 Coulombs and 43 coulombs - 
that had been discharged in. IM socwids from two. • r 
cells whose YOlianos (enclosed by- 30 (1BZ surf arcs ). , 


3755 Interaction of atmosphere with electromagnetic 
waves 

PARAMETERIZATION OF CARBON DIUIlOE 15 un BAND ABS0RPT10) 
AND EMISSION 

S.C.5. Ou and E.N. Llou (Hetaorology DapartmanL, 
University of Utah, Salt Lake City, Utah 84112) 

A parameterization scheme for carbon dioxide 15 jm 
Land absorption and emission Is developed based on the 
lino-by-line transmittance data presented by Fels and 
Schnarzkopf (19B1). He derive two polynomial equations 
to represent the broadband emfsslvlty as functions of 
the temperature and pressure corrected path length. A 
detailed error analysis has been performed and the root 
mean square errors are shown to bo on the order of 5T 
and 7.5S for the loner and upper atmosphere casaS, 
respectively. Cooling rates calculated from the 
emlsslvlty parameterization approach show errors within 
about 5t when they are compared with those computed 
from exact line-by-line Integrations. (Carbon dioxide, 
radiation pa rasterization, carbon dioxide 1R absorp- 
tion) . 

J. Geophys. Rue., draan, Papor 3CQOQ4 


3770 Particles and saroaola 

LIDAS AND BALLOON-BO E/E PARTICLE OSUNIER COMPARISONS 
FOLLOWING RECENT VOLCANIC ERUPTIONS 
D, J. Hofmann (Dapartaanl nf Physic a and Astrrecny , 
Unlvsrilcy of Uyonlng, Lsrsala, Wyoming, H2071), J. 

K. Roicn, R. Ruiiar, and H. Jagar 

Balloon-borne partlclo countar maauramonti at 
Laraals, WY (41*N) era usad to calculato the 
expected lldxr backseat tar at 0.694 gm wavul.ngih 
Fron July, 1979 to February, I9B2, a poriod which 
included at least Four da toe table perturbations or 
thu atratnapharic aeroHol layar dua ro volcanic 
erupt ions. Thnsa calculation! ara compared to Ildar 
maa xu re cents conducted at Garalaeh-Partanklrcben 
(47.5'H) during the same period. Uhllo the igraount 
ia general ly good using only thn rain aodo ln tha 
part Iclo alas distribution (radio* "L 0.D7 un), during 
appraxlmataly tba first ala aontha fallowing n mjor 
volcanic eruption, a manaured sneondary nc<da nanr 1 pm 
radius, whan Included, Improves agreownt . Calculations 
or thi expect «d bscWscattor at 25-30 km rovaal that 
militant lal numbara or partlclsi dirfura Into thla high 
altltudn region abiajl 7 months aftor a major eruption 
■nd thee, particles should he taVon into account when 
normalising Ildar at those altitude*. (Aerosol i. Lldar, 
Btratosphare. Volcanic aruptlons). 

J. Geophya. Rom., Green, Paper JCOLOl 


377a Aecoaola (Volcanic Incresaa) 

EIHIOHIUS 1BCREASE OF STRATOSPHERIC AEROSOLS OVEN 
FUKUOKA DUE TO VOLCANIC ERUPTION OF EL CHICHOR IN 1982 
H. HI ratio (Department of Physic*, Kyuahu University 
Fukuoka, 812. Japan) and T. Nhlbata 

Largu Incraaefli of stTatosyboric lerooal partLctaa 
causid by tha eruption of Haxican volcano EL Chi chon 
in early April 1982 were ohsiTvod by a rag Ildar syaten 
■t two uave length! (1.06 in and 0.53 uatovar Fukuoka 
(or three months since Apr LI 18. Host of the ohaar- 
vetians show high concentration! of aerosols in the 
altitude regions from IS to 33 kn, with highest coaeenc- 
ratlona between 21 nnd ]0 ka. Tha aaraaol optical 
thicknaai at 0.55 m ia aboat 0.1 - 0.3| thla Le about 
ID to JO t lisas tho maximum eonthly mean value! that 
were observed aftar the Ht, St. Helene nvont in 1980. 

Tho neon radius of aero so I a In the denies t part of 
Lhe El Chicfann cloud Is oatiaatid to be approximately 
O.i pm. Thia eaclnatn la baaed on the alow settling 
velocity of the peak of tba cloud and from LnforsucLon 
obtained by comparison of the cuo-wave length ILdar 
ra turns . 

A sign If least Inpact of tha pra so nee of tha cloud ou 
the cl last* through variations of atmospheric circulat- 
ion is suggested. (Lldar, stratosphere, vulcanic 

aerosol ) , 

Gaophye. Rea. Lett., Paper 1L0058 
3770 Particles and Aaraaol a 

UNUSUAL BEHAVIOR IN THE CONDENSATION NUCLEI CON- 
CENTRATION AT 30 Ka. J.H. Rosin (Dapt- of PhyaLca 
and Astxona^y, Uotvo ratty of Wyoming, Laramie WY 
82071) And D. J. Hofmann, 

Tha raaulta obtained with an lnproved balloon 
barns condensation nuclei (co) counter that le 
capable of operating te altltudae ol at leant 30 
kn are presented. Of major latere ac ia the 
appearance nf a qua Bi-annual variation near 30 
Vm which could ba described by a sudden concen- 
tration increase af unusually amalL particles 
occurring in the winter or apring fol lowed by • 
ono co three nonth decay period to beckRtoimd 
level*. Tha negnitude of cha variation haa ln- 
c ramad drsnatlcally fallowing the recant gen- 
erally higher levels of volcanic activity af- 
fecting the lower atratoaphare. Savoral pacea- 
Llnl nxplonaclon* for tba event are considered, 
but cono sppoar onLLraly satisfactory or con- 
plate ac che present tlmo. Tbe explanation with 
the faunae drawbacks would ettrLbuta the pro- 
duction end growth of the now cn to a highly 
a up at as ture tad HjSdq vapor layer gonaretod bv 
any one uf several pcopnacid protease* In tlm 
uppar high LatiLuda etrntoaphora. 

J. Geophya. Kn., Graan. Papar 3COL14 
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